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Abstract 
 
 Boats are popular all around the world, but each type of vessel is dedicated 
to a particular market, fulfilling specific needs per geographical area. The aim of the 
project was to study the needs of two of these areas and create a more versatile 
alternative for the globalized world of today. The thought behind the IDA55 was to 
create a Caribbean-ready boat by implementing traditional European styling and 
boatbuilding, thus creating a new segment in the market. To this end, a preliminary 
design was made, with a large focus on market research, design and systems on 
board. 
 The design is developed around logical steps of the design process, and each 
section was allocated a specific amount of time to ensure the project developed in a 
timely and structured manner. A Gant chart can be found on the next page 
describing this process in further detail. The report aims to summarize each step of 
the design process in a concise fashion so as to highlight the route taken and the 
challenges faced without giving too much detail at this preliminary design stage. 
 When possible, an analytical approach was taken to look in further depth at 
issues faces, why things were done a certain way and the evidence needed to back 
up the decisions made. Comments are also included when needed about how things 
could have potentially been done differently and what consequences this would have 
had on the final outcome of the product. The aim is to take the reader through a 
logical, succinct and hopefully insightful journey regarding the design of a vessel 
from the preliminary design stage through to preliminary concept. 
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Nomenclature 
 
A Area 
AP Aft Perpendicular 
BHP Break Horse Power 
BOA Breadth Overall 
BWL Breadth at the Waterline 
CoG Centre of Gravity 
Cp Prismatic Coefficient 
Cv Speed Coefficient 
D Drag 
DWL Design Waterline 
EHP Effective Horse Power 
Fn Froude Number 
FP Forward Perpendicular 
g Gravity (9.81) 
GM Metacentric Height 
GSM Grams per Square Metre 
KG Centre of Gravity above Baseline 
Kts Knots (1kt = 0.5144 m/s) 
Kw Kilo-Watt 
L Lift 
LCB Longitudinal Centre of Buoyancy 
LCF Longitudinal Centre of Flotation 
LCG Longitudinal Centre of Gravity 
LH Length of Hull ISO8666 
LOA Length Overall 
LWL Length at the Water Line 
MS Midship 
OPC Overall Propulsive Coefficient 
QPC Quasi Propulsive Coefficient 
RCD Recreational Craft Directive 
RHP Required Horsepower 
T Hull Depth 
St Station 
Tc Canoe Body Draft 
TPC Tonne per centimetre 
V Speed (m/s or kts) 
WL Water Line 
WSA Wetted Surface Area 
ρ Density (kg/m3) (SG) 
λ Wetted Length/Wetted Beam 
β Deadrise angle 
∆ Displacement (Tonnes) 
∇ Volume of Displacement (m3) 
CD Crew Density 
BC Maximum Breadth of Crew Area 
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Introduction 
 
The main intention behind this project was to design and develop a 50 – 60 
foot Caribbean express cruiser by taking European styling and implementing it on a 
far more basic concept that could potentially compete as an alternative to 
traditional express/fishing vessels currently sold in the American/Caribbean markets. 
 
Traditional Caribbean express boats tend to be rugged, fairly low tech in 
construction methods and materials, which also makes them quite heavy. As a 
consequence they tend to also be much overpowered beamy vessels, capable of blue 
water cruising. Given that these vessels tend to operate in areas where there isn’t 
much service infrastructure available and tend to be operated by their ‘non-
professional’ owners rather than by a crew, the systems and equipment on board 
tends to be basic but also extremely fail-proof. 
 
Mediterranean offshore cruising vessels on the other hand tend to be very 
fast, high-tech and more delicate machines. With a high emphasis on beauty and 
design they tend to incorporate sophisticated systems, materials and construction 
methods, which mean they are more maintenance prone. Most are also built as daily 
cruisers operated by a part-time crew rather than by their owners, a fact that is 
reflected in their layouts, systems arrangement and disposition. 
 
The idea behind this project therefore is to blend these two seemingly 
opposed worlds by taking the best elements from each and incorporating them into a 
package that could be easily adapted to the current market place. 
 
Project Challenges 
 
 Hull Selection and Design: its hull will guide the vessel’s overall behaviour and 
design. Selecting the appropriate hull from research and past designs was a 
key element in making the project a success. 
 
 Structural Arrangement: Was an important aspect in saving weight and 
maximizing internal space as well as adding to the ruggedness, survivability 
and lifespan of the design. 
 
 Systems: Large focus on systems, fail-proof and backup designs as well as 
incorporation of green technology when possible and economically viable. 
Service accessibility will be prime concern. 
 
 Real-world relevance: The largest challenge in the exercise was undoubtedly 
maintaining the design parameters relevant to the target market. i.e. Making 
the project feasible from a geographic, demographic and economic 
perspective. 
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Design Brief 
 
The target was to design a more modern multi use express cruiser that 
retained its rugged DNA but also incorporated 21st century technology without 
compromising usability. To this end the vessel was to be designed in compliance with 
international small craft directive (RCD) for boats of less than 24m and international 
standards (ISO). 
 
Areas of emphasis included material selection and weight reduction methods 
by comparing construction techniques. Internal structural arrangement also played 
an important role in maximizing interior space, flexibility and systems serviceability. 
Systems on board were designed to make the vessel reliable in a more hostile 
environment, while all possible attempts were made to make the vessel more 
modern and “green”, financing permitting. 
Initial Specifications: 
 
 <18m 
 Sleeping for 6 in 2 cabin layout + transformable living room. 
 Modular approach to interior design (components to be assembled outside) 
 Maintenance and access main concern 
 300nm+ Range 
 Low tech materials when possible (Single skin CSM, PVC Core) 
 Maintain economic feasibility at all times (realistic market approach) 
Usage Analysis 
Supplier Network 
 
 Since the vessels expected area of operation is the Caribbean, it is 
extremely important to ensure that the components installed on board have local 
service centres for quick response times when elements fail. Using this approach it 
was discovered that Yanmar has 26 service centres throughout the region versus 17 
for Caterpillar and 8 for Volvo Penta, making it the clearing powering choice for the 
IDA 55.1 
Weather 
 Another guiding element in the design of the 55 was the weather it 
will be operating in. While research shows the Caribbean tends to have mild winds 
and moderate sea conditions rarely exceeding Beaufort force 5, it is also home to 
some of the strongest tropical storms on the planet.  
It is not rare for owners to “island-hop” or go out on extended fishing trips or 
tournaments, meaning the craft may spend considerable time (2/3 days) at 50-100nm 
from the shoreline. Building to Category A (Ocean Going) and being able to support 
life at sea for 3 days is a must and could prove an invaluable marketing tool. By 
analysing the region’s weather thanks to an extensive historical research created by 
                                                          
1 Refer to Appendix figure A for detailed service network research. 
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NOAA, the worst weather months both in summer and in winter were determined to 
be July and January respectively2, making them the guiding benchmark for design. 
 
Wind Conclusion: Average force 4 throughout region. Absolute calm is rare. 
Sea Conclusion: Generally 1-2m. 4m+ rare and could occur near Colombian coast. 
Mode of use 
 
 Caribbean waters are notoriously treacherous, a fact that is even more 
critical considering that most boat operators in this size are mostly recreational and 
non-professional. Non-charted reefs and sand banks make for abnormally high 
incidents involving propeller and appendage strike occurrences as well as damage 
caused by ill-prepared marinas. With this in mind it was essential that great thought 
go into ensuring the vessel minimizes this risk by incorporating alternative stern-gear 
arrangements and manoeuvrability. 
 
Combining European looks with Caribbean standards 
  
 Combining these two seemingly opposed vessel philosophies was not as 
complicated as it seemed for they do share several core factors, namely: They are 
fast planning vessels, medium-tech built and A/B Ocean rated. Attributes from 
individual sides of the spectrum can then be added to drive the design in the desired 
direction: The Venn diagram used can be seen below in figure 1. 
 
(Figure 1) 
 
 
   
                                                          
2 Refer to Appendix figure B for detailed weather analysis. 
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Parametric Research 
 
The parametric research was conducted in three stages: Large analysis, Focus 
group & Selected “case-study” boats through a process of elimination by narrowing 
down on the desired attributes being targeted. Overall a total of 67 vessels were 
analysed, 43 of these were typical European Mediterranean cruisers and 23 typical 
Caribbean sport cruisers.3 
The conclusions drawn from the large analysis can be seen in figure 2. 
ITEM INVESTIGATED EUROPEAN AVERAGE CARIBBEAN/US AVERAGE 
LOA (m) 17.00 16.37 
LWL (m) 15.28 14.68 
LWL/BWL RATIO 3.46 3.16 
DRAFT (m) 1.14 1.27 
DISPLACEMENT (T) 20.5 22.6 
SLENDERNESS RATIO 5.79 5.30 
KW (INSTALLED)/T 64.52 54.85 
DECLARED V-MAX (knots) 36.93 34.82 
V-MAX (Fn) 1.48 1.37 
 
 
 
 
 
 
 
 
 
 
 
While the average values obtained serve to confirm initial assumptions 
regarding the similarities and differences in vessel typology, figures 3 to 6 quantify 
several variables that were looked at by contrasting each element with the length of 
the vessels in question.  
                                                          
3 Full List of Vessel Analysed can be found in the appendix Figure C 
(Figure 2) 
(Figure 3) (Figure 4) 
(Figure 5) (Figure 6) 
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Key takeaway data suggested that in the case of IDA55 (at 18m of LOA), 
installed power would have to be around 50Kw/Tonne, BWL would have to be a 
minimum of 4.70m and Displacement would most likely be between 20 and 25T.  
By using these averages, outliers were eliminated and the selection narrowed 
down to 34 vessels in the so called “focus group stage.” This exercise permitted for 
other very useful information to be extracted: 
 
 
 
  
More accurate ratios could be established as Slenderness Ratio vs. LOA and 
maximum declared draft vs. LOA (note this is not canoe body draft). 
More technical items could also be analysed in closer detail such as stern gear 
arrangement and engine manufacturer: 
 
 
 
 
Interestingly, standard shaft line arrangement was discovered to be the most 
popular option for stearngear arrangement, closely followed by IPS for both EU and 
Caribbean vessels. This can be also confirmed by looking at the engine selections 
where Volvo and MAN are clearly the leaders. This contrasts sharply with the supplier 
network research conducted and paints a different picture from the encountered 
first-hand accounts. Similarly, important averages could be determined from this 
focus group for values such as diesel capacities in litres (2,509 and 2.692) for EU and 
Caribbean vessels respectively as well as FW capacities (591 and 676 litres) 
respectively. 
Lastly in the “case-study section” shown in figure 11, 6 vessels were 
selected in order validate, compare and contrast the design choices made: 
European/Mediterranean Caribbean 
1. Wally Power 55 
2. Van Dutch 55 
3. Riva Rivale 
1. Uniesse 57 
2. Riviera 565 SUV 
3. Hinkley Talaria MKII55 
VESSEL LOA/LWL (m) BOA Disp. (T) Slenderness Kw/T Prop. System 
Wally Power 55 17.66/16.00 5.80 23.0 5.67 58.26 IPS1200 
Van Dutch 55 16.49/15.50 4.50 20.0 6.34 67.00 Yanmar shaft 
Riva Rivale 16.12/13.42 4.61 22.0 4.83 60.91 MAN Shaft 
Uniesse 57 18.73/17.50 5.00 28.0 5.81 42.61 MAN Shaft 
Riviera 565SUV 18.21/17.20 5.13 24.2 6.00 44.05 IPS950 
Hinkley 55 16.85/15.55 5.45 25.0 5.36 59.64 CAT/Hamilton 
 
(Figure 7) (Figure 8) 
(Figure 9) (Figure 10) 
(Figure 11) 
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Case Studies 
 
1. The Wally 55 (figure 12) is considered by many to be the ultimate depiction of 
the Mediterranean cruiser. With its radical design, angular shapes and high-tech 
systems in holds the position on the far end of the spectrum. The GRP and 
Carbon composite structure is built using infusion and contact moulding 
methods. This vessel was selected due to its own design language and philosophy 
and also for its flexibility in terms of power –since it can be both equipped with 
IPS units or Kamewa Jet Units. 
 
 
 
 
 
 
  (Figure 12) 
2. The Van Dutch 55 (figure 13) is a newcomer in the yachting world but one that 
also revolutionised the industry thanks to its minimalist approach in terms of 
design and systems. They chose Yanmar and a V-drive configuration claiming 
reliability and weight and balance as the two main justifying factors, which will 
be looked at more closely during this design face of IDA55. It is certainly one of 
the lighter vessels given the size, a fact which could be brought down to their so-
claimed “Kevlar sandwich vacuum” construction methods. 
 
 
   
 
 
 
 
(Figure 13) 
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3. The Riva Rivale (figure 14) is a classic luxury Italian Mediterranean cruiser. 
Constructed GRP/Scrimp methods, it is geared towards comfort and style. While 
IDA55 is the polar opposite as it will be geared towards ruggedness, simplicity 
and usability, many of the systems and features on board such as the General 
arrangement and clever dinette, canopy and external layout were closely looked 
at for guidance and comparison. 
 
 
 
 
 
 
             (Figure 14) 
4. The Uniesse 57 (figure 15) is a curious yet perfect case study for this project. 
While European in origins, it is heavily geared towards Caribbean cruising. Her 
hull presents many of the features needed for successful Caribbean cruising 
including deadrise angle and chine design, both, which proved essential insight 
for the IDA55 core hull design. Her classic express cruiser looks and heavy 
displacement represent the typical vessel seen in the intended cruising grounds, 
and for this reason it was considered in the design of the IDA55. 
   
 
 
 
 
  
             (Figure 15) 
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5. The Riviera 565 SUV (figure 16) was also included as a case-study vessel due to 
the fact that this Australian boat has been gaining increasing traction in the 
Caribbean market in recent years, particularly with the introduction of the SUV 
range. They are regionally seen as rugged, user-friendly and affordable – usually 
undercutting American suppliers such as Bertram, Hatteras and Tiara. Its 
affordability was considered when designing the IDA55. 
 
 
 
 
 
 
   
             (Figure 16) 
6. Lastly the Hinkley 55 MKII (figure 17) was also selected as a guiding vessel due to 
several factors. Firstly, it represents the ultimate ruggedness and on-sea 
performance that can be purchased to sail the Caribbean waters, a distinction 
which can be seen from its Class A certification and extended range. Secondly, it 
adopts jet-drive power train very effectively, which is the path chosen by the 
IDA55. Lastly, a wealth of information is available on its structural arrangement 
and low/medium tech construction methods, which were very useful to replicate 
on the IDA55 – especially given Hinckley’s history of quality products. 
 
 
 
 
 
 
 
             (Figure 17) 
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Design 
Hull Design 
 
The hull design was the most critical factor yielding to the success of the 
IDA55 as a Caribbean cruiser and great thought went into it from inception. Several 
factors had to be considered immediately as they had an enormous influence over 
the overall design: 
1. LOA and Steps: The vessel had to be restricted in size due to the berth 
restriction in the area (generally vessels less than 60 feet benefit from a 
reduced mooring rate). Steps were also considered but were discarded due to 
lack of quantifiable information on vessels of this size and displacement as 
well as increased assembly complexity. While benefits have been shown due 
to increasing the aspect ratio of several stepped surfaces thus attaining 
similar lift as non-stepped surfaces with reduced surface area, it is uncommon 
to see such features in a non-performance oriented vessel this size. [1] 
 
2. Bow: While most vessels have a largely flared bow and deep-V configuration, 
this presented several problems for the IDA 55. This approach tends to make 
the interior space smaller and raise the forward cabin amenities, making it 
unnatural and “boat-feeling.” While there are valid considerations for this 
design such as spray and wave piercing, IDA55 follows a much more European 
approach introducing a straight-bow forefoot similar to the Wally, Van Dutch 
and Hinkley designs, conserving its effective wave piercing characteristics on 
a head sea. This has the potential of making it a “wetter” vessel when fishing. 
 
3. Chines: IDA55 presents an interesting approach to vessel chine design. A 
common spray hard chine travels along the bottom of the vessel breaking the 
surface at 54% from the AP thus ensuring immersion at slow speeds, which 
increases stability [2]. A reverse chine design was looked into but later 
discarded due to its benefits being unquantifiable and its cons well known – 
namely increased water noise while at anchor or moored at the marine and 
increased complexity of building process. A second “soft” chine extends the 
length of the vessel and gets exaggerated as it moves forward turning into a 
flare. This area is also ideal for hull bottom and topside bonding and provides 
a unique longitudinal rigid structure thus eliminating the need for an 
additional top-hat beam – hence benefiting the GA. 
 
4. Deadrise and Aft rake: Aft deadrise plays a key role in powering options 
available. Set as a jet-powered vessel from very early on, the hull was also 
designed accordingly. Hamilton Jet’s specification booklet was used 
thoroughly in choosing the appropriate 22-degree deadrise aft, opting for 
minimal convexity and choosing a 5-degree aft rake for easy jet drive 
installation. Moreover, a smooth transition takes place between the stern and 
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deadrise measuring point to ensure maximum power drive efficiency while 
conserving directional stability, reduced slamming and increased longitudinal 
strength at the bow region and thus be able to reduce needed interior 
structure. 
 
5. Hydrodynamic targets: Figure 18 portrays the hydrodynamic targets and the 
achieved values. LCB was achieved at 64% and LCF at 60% from the FP, both 
acceptable figures and well within the expected range for this type of vessel 
(60-65%). [5] 
 
Target vs Achieved Parameters 
 Target Achieved Difference % 
LOA (m) 17.500 17.610 +0.006 
LWL (m) 16.700 16.764 +0.004 
Displacement (t) 23.000 23.100 +0.004 
BOA (m) 5.400 5.380 -0.004 
BWL (m) 4.700 4.722 +0.005 
Tc (m) 0.900 0.944 +0.005 
Freeboard @ MS (m) 1.850 1.890 +0.022 
Cp 0.650 0.645 -0.008 
Amax (m
2
) 2.250 2.265 +0.007 
Cb 0.330 0.328 -0.006 
 
 Detailed external drawings can found in DWG Appendix – Sheet 1. 
  
(Figure 18) 
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Aesthetics 
 
 Even though “beauty is in the eye of the beholder”, the aim of IDA55’s 
external design was to look as proportionate as possible, while maintaining ample 
headroom and spaces, both inside and outside. The lines were very much inspired by 
modern European craft, featuring sharp lines and a constant uninterrupted sheer 
line. The profile render can be seen below on figure 19. 
 
 Initial hand sketches favoured a design without a canopy roof, but it was 
quickly decided that this would be a requirement near the equator where prolonged 
sun exposure could make for an uncomfortable experience. Some attempts were 
made at designing a mechanically retractable canopy and a Riva 52 (figure 20) was 
visited in an attempt to clone the system, but in the end it was decided that a fixed 
canopy would be lightest, cheapest and simplest approach, albeit a slight 
compromise on looks.  
 
 
 
 
 
 
 Another item which was incorporated into the design of the vessel is the 
straight bow section, which has three advantages over conventional designes. Firstly, 
in the caribbean region it is sometimes common to see vessels “dropping people off” 
and coming bow first into the dock, which leads to countless damaged bows and 
pulpits. IDA’s design would dissipate this shock and supply a straight surafce to make 
contact with the dock if necessary. Secondly, it provides the space needed to install 
the anchor arm desired (in this case supplied by Cariboni). Lastly it provides the ideal 
surface to install a built in spotlight. One of the biggest dangers in the region when 
arriving in a marine during the hours of darkness is the unlit mooring fields wich 
claim thousands of dollars in damage every year, not to mention unchartted fishing 
traps. Figure 21 shows this innovative system. 
  
(Figure 19) 
(Figure 20) 
(Figure 21) 
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General Arrangement 
 
The vessel’s general arrangement was designed to be simple, open plan, 
functional and maintenance friendly. A two-cabin layout was selected, as this would 
provide more space for accommodation, while ensuring each stateroom has its own 
dedicated head. Additionally, the living room settee can be converted to a double 
bed and have direct access to the head, which means IDA55 can sleep 6 adults 
comfortably for a weekend or 4 adults for an extended period of time. In many 
regards, the layout was very much inspired by the Wally 55 and the Van Dutch 55 
(figure 22), yet featuring some very distinct touches that make her unique. 
  
  
The two guiding criteria for the internal design were accessibility and 
simplicity. The layout aims for large spaces, convenient storage locations and ease of 
use. Figure 23 shows the proposed internal layout. 
 
1) Unlike vessels of similar size, it was decided that the entrance stair would 
feature an L-shape rather than directly go into the accommodations. This was 
done for several reasons. Firstly, because this has the effect of “dividing” the 
vessel, giving privacy to the guest head located on the starboard side and to 
the guest cabin on the port side. Additionally, it provides the space needed to 
accommodate the second bunk in the guest headroom and maximizing space. 
(Figure 22) 
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Lastly, this is a feature more commonly seen on larger vessels such as a 
Mangusta 72 or Leopard 24, and instinctively makes the IDA feel larger than 
her competitors. 
 
While the initial design idea (shown in figure 24) below called for an aft 
entrance (like a Bertram 31 but to a much larger degree) with a  three cabin 
layout, this was quickly discarded due to fire and escape route limitations, 
structural complexities of dividing up the engine room and lack of quick direct 
access from the helm. 
 
  
 
2) IDA 55 features a “storage” cabinet behind the guest head which customers 
can outfit as they see fit. One of the guiding principles being accessibility, it 
was decided that this space would serve as a central nervous point for 
electrics and piping systems on board, making it feel more like a basement in 
a house (where one can stand) rather than boat. The remaining 2.2m3 can be 
used as storage for large bags, fishing gear or any other safety equipment 
needed. The second purpose of this space is to supply both the guest head 
and the guest cabin with an additional emergency exit which could be useful 
if it were decided to pursue MGN280 further on in the development stage. 
This can be seen below on figure 25. 
 
 
 
 
3) The second guest head is strategically located on the port side and separated 
from the guest head for a few reasons. Firstly, this allows for a larger space 
to be used and hence position a separate shower within the compartment (a 
feature very much appreciated and not always possible in a vessel this size). 
Secondly, by placing the restroom at the foot of the entrance, it becomes 
truly usable as a guest bathroom, eliminating the need to “go into someone’s 
(Figure 25) 
(Figure 24) 
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cabin” if one is a non-sleeping guest on-board. Lastly, it can be used by two 
additional adults who might sleep in the salon area. The drawback is the lack 
of direct access between the guest cabin and the guest head, but it was felt 
that the advantages far outweighed the disadvantages. 
 
4) An open-plan salon/kitchenette layout was decided to allow as much possible 
space and eliminate the feeling of being in an enclosed boat. This feeling is 
helped by the high head-room at 2.1m and by placing panoramic windows on 
deck (to ensure natural light) and two opening hatches (to ensure adequate 
ventilation). This is shown on figure 26. 
 
 
 
5) The master stateroom is located forward of the salon. The bed is raised from 
the main sole level in order to accommodate systems below but also to make 
the space feel bigger. The headroom is still more than ample to allow guests 
to comfortably sit on the bed (1.11m). Although separate closet was fit into 
the stateroom, clothes can also be stored underneath the bed using a double 
floor and pull out drawers from the steps that lead to the bed.  
 
6) An ensuite head is located inside the master bedroom ensuring direct access 
without having to leave the cabin. A separate shower compartment is fitted 
inside featuring standing and sitting space.   
Hatches below the guest stateroom bunk provide direct access to the central 
diesel tank for inspection and repair. Equally the port and starboard diesel tanks can 
be accesses through inspection hatches in the guest head and guest stateroom sole. 
The main salon sole provides access to the Fresh water system through a series of 
hatches. All piping systems can be reached by accessing below the couch and 
similarly all electric wiring and AC system can be inspected in way of the kitchen 
counter. 
 Detailed GA drawings can be found in DWG Appendix – Sheets 2 and 3.  
(Figure 26) 
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Exterior Cockpit Area 
 
 The exterior of the IDA 55 is divided into two distinct spaces following suit of 
American Express-type vessels and differing considerably from European 
counterparts. In order to preserve a sleek styling, adding a fly bridge was out of the 
question. Having a high vantage point however is a feature that most clients want. 
For this reason a compromise was found. Figure 27 shows a rendering of this space 
and its distinct features. 
 
1) One of the main difference vs competitors is the double manual entrance 
door. This system features two sliding doors in opposite directions when 
accessing the quarters below. This proved necessary if the L-shaped stair was 
to be fitted as it is the only way to provide enough headroom the whole way 
down. The system itself is very simple and should not add significant weight 
nor cost to the design. 
 
 
2) This space is also a necessity in order to attain enough headroom in the guest 
cabin below. By keeping the exterior design “proportionate”, it was necessary 
to fit raised extrusions. On the port side, this is disguised as a “relaxing” 
space, as the dimensions lend themselves to provide an excellent reading spot 
in the shade. On the starboard side this is disguised as a storage space which 
can also act as a foot rest when piloting from a sitting position. 
 
3) These U-shaped recessed sitting areas are also an attempt to fuse form with 
function. In order to preserve profile aesthetics and at the same time supply 
enough comfort for guests, the deck level was lowered.  These spaces can be 
optioned with a table in the middle, so the spaces can be used for alfresco 
dining or tanning depending on the height level set. 
(Figure 27) 
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Aft Cockpit Area 
 
 The aft cockpit area was designed to entice current Caribbean express and 
convertible owners to consider IDA55 as a viable concurrent. Featuring 17m2 of 
space, it provides an ideal and flexible platform for whatever the owner choses to 
place there. Sufficient freeboard ensures safety in all weather conditions and during 
fishing operations, while side drainage ensures water can easily come out should it 
happen to get flooded while reversing on following seas. The area can be seen below 
on figure 28.    
 
 
 
 
 
 
 
 Advantages of this setup include a higher vantage point for guests giving the 
fly bridge feeling without the drawbacks, flexibility of space allocation making the 
vessel feel larger due to the two-level configuration, possibility of walk around 
gangways on either side which are ideal for docking and fender management, which 
enhances safety significantly. The last additional benefit is the increased 
accessibility to engine room for maintenance and repairs without the need for 
electric or hydraulic lifting systems and without the need to disturb guests sitting in 
the upper section of the cockpit area. One of the potential drawbacks of this 
mechanism is ensuring water tightness required additional framing and sealing in 
order to comply with RCD which will be address further onwards in this paper. This 
system can be seen below on figure 29.  
  
(Figure 28) 
(Figure 29) 
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Instrumentation  
 
 The driving position and ergonomics is key in a vessel this magnitude, and will 
largely determine whether a boat is successful or not. In this case, there were 
several factors that played a role in determining the final cockpit position and layout 
shown on figure 30. 
 
  
Much like the rest of the boat, the instrument cluster emanates simplicity and 
ruggedness. One of the many issues encountered in the industry is usually water 
(both sea water and fresh water from repeated cleaning) permeating into the 
electronics of the dash and causing malfunctions. With this in mind the dash is 
designed in a modular fashion. The central piece holds classic VDO analogue gauges 
and two separate consoles house the electronics – installed at the owner’s request. 
This means they are all easy to remove, inspect and replace if necessary. The same 
holds true for the panel housing the throttle, interceptors and jet drive controls as it 
can be completely detached and inspected. 
 A classic rotating helm chair was also selected as opposed to more modern 
alternatives as it allows for sufficient space to operate the vessel while standing up 
(most common position for short journeys), has a commanding high view for 
improved visibility before plane and can be easily flipped around when trolling. 
Additionally, leather and stitching is the first thing to get ruined during sun exposure, 
and this model can be easily replaced with several products already offered in the 
market. 
 Similarly, the throttle levers are external and positioned high and away from 
the driver. This is done intentionally to enhance the rugged feeling while operating 
the vessel and to allow for throttle adjustments while standing outside through the 
side access door (for docking), making the vessel easier to dock single-handedly. A 
large storage space is supplied behind the console which houses the increased 
headroom in the guest head and is ideal for any storage.    
  
(Figure 30) 
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Engineering 
 
Weight 
 
The weight and balance estimation was critical to determine whether the 
vessel would float on the DWL, whether it would comply with regulations and safety 
requirements and whether changes needed to be made at an initial phase in terms of 
equipment and outfit in order to create a successful craft. This is one of the aspects 
that were looked at in most detail, as personal industry experience has shown it to 
be a very critical item. 
To this end, the designer opted to divide this task in 15 distinct categories. 
Each area was looked into in as much detail as possible and when information was 
not available; estimations were done taking into consideration a reasonable margin 
of safety. Figure 31 abbreviates the expected weight of the vessel in lightship 
condition and compares the obtained results with the expected ones. 
Category Total Mass (Kg) % Of Total Expected % Of Total 
Structure & Lamination (Appendix D1)  6,188 kg 35 % 
35 % 
Non Structural Bulkheads  (Appendix D2) 338 kg <2 % 
Mechanical & Propulsion (Appendix D3) 5,310 kg 30 % 30 % 
Fuel System (Appendix D4) 198 kg <1 % 
25 % 
Electric & Electronic System (Appendix D5) 1,380 kg 7 % 
Fresh Water System (Appendix D6) 325 kg <2 % 
Black Water System (Appendix D7) 105 kg 
1 % Bilge System (Appendix D8) 75 kg 
Fire System (Appendix D9) 50 kg 
AC System (Appendix D10) 220 kg 1 % 
Air Extraction System (Appendix D11) 143 kg 
1 % 
Steering System (Appendix D12) 59 kg 
Hull Features (Appendix D13) 1,306 kg 7 % 
Paint & Finish (Appendix D14) 534 kg 2 % 
Interior Outfit (Appendix D15) 1,690 kg 10 % 10% 
TOTAL 17,473 kg 100 % 100 % 
  
Note that the vessel was designed to float on its DWL when fully loaded in 
order to preserve aesthetics. With a TPC of 0.621 the flotation point only varies by 
6cm in lightship condition.   
(Figure 31) 
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Balance 
 
Note that results obtained matched very closely those expected (from 
industry experience and rules of thumb). Aside from the weight, trim and heel 
implications where considered as this would have an enormous effect on stability, 
aesthetics and overall boat usability.   
This was analysed for 3 conditions: Lightship (described in the previous page), 
Full Load and Service weight (The most common operating weight). The results can 
be seen below on figure 32:  
 
  
 
 
 
 
 
 
 
Important decisions had to be made in order to maintain accurate and at the 
same time logical usability of the systems – including future reparation works. It was 
decided for example that the AC system and most electrical wiring would be located 
on the port side of the boat with the batteries and all water systems on the starboard 
side thus giving a clean yet balanced design. 
 Similarly, the engines were placed as far forward as possible keeping in mind 
working envelopes, noise on guest cabin bulkhead, accessibility for routine 
maintenance and minimizing shaft length to the jet drives to avoid using a longer 
than necessary cardan shafts which would add weight and complexity. Similarly, the 
diesel tanks lie forward of the engine bay – split into three distinct tanks. The 
generator is thus located centrally and aft of the main engine room and can be 
accessed via the deck floor. 
 
 
  
  (Figure 32) 
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Powering 
  
The parametric study conducted revealed a large discrepancy in powering 
figures since the vessel differed significantly in design and purpose. Even for the 
selected vessels, the Kw/T figure ranged from 42 to 57. With this in mind, the 
following methods were employed: 
Admiralty Coefficient 
This method is usually applied for vessel with 0.5 < Fn < 1.5, close to the 
scope in this case, but a good indicator non-the less. The vessel selected for the 
exercise was the Hinckley Talaria 55 since it is the only one that features Jet Drives 
like the IDA55 and has a similar maximum service speed of 36kts.     
∆
2
3 ⁄ ℎ𝑖𝑛𝑐𝑘𝑙𝑒𝑦 𝑋 𝑉3ℎ𝑖𝑛𝑐𝑘𝑙𝑒𝑦 
𝐵𝐻𝑃ℎ𝑖𝑛𝑐𝑘𝑙𝑒𝑦
 = 
∆
2
3 ⁄ 𝐼𝐷𝐴55 𝑋 𝑉3𝐼𝐷𝐴55 
𝐵𝐻𝑃 𝐼𝐷𝐴55
  
25
2
3 ⁄  𝑋 363 
2000
 = 
23
2
3 ⁄  𝑋 363 
𝐵𝐻𝑃 𝐼𝐷𝐴55
 
 
Estimated BHP IDA55 = 1,892 BHP 
Barnaby K 
This method can be applied to planning vessels that share similar 
hydrodynamic properties. In this case, the best vessel to use from the case study 
group is the Wally 55 as it has the most similar dimensions and hull shape. 
𝐾(𝑤𝑎𝑙𝑙𝑦) = 𝑉√
∆
𝐵𝐻𝑃
= 40√
23
1800
= 4.52 
𝑩𝑯𝑷 𝑰𝑫𝑨𝟓𝟓 =  (
𝑉 𝑋 √∆
𝐾𝑤𝑎𝑙𝑙𝑦
)
2
=  (
36 𝑋 √23
4.52
)
2
= 1,459 BHP 
Note that the result can be corroborated as a value of 4.4 < K < 4.7 is a 
common value found in “medium dead rise chined” vessels. [4] 
Wolfson Powering Unit:  
Having established a fairly accurate weight and balance, inputting the 
information into Wolfson’s Powering package yields results very close to those 
expected and probably the most accurate of all the methods employed because 
unlike mathematical approaches Wolfson utilizes series derived from model tank 
testing. This method could be employed because IDA55 falls well within the 
parameters needed to use Savitsky’s planning series. 
While the Hamilton Water jet brochure claims efficiency advantages against 
conventional shaft line, it is unclear how much of an advantage this arrangement 
would have, therefore a conservative QPC of 0.55 was used to establish EHP from 
Installed HP. Gearbox losses were ignored. [3]  
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  Results show that in order to develop a maximum speed of 40 kts as 
intended, the total effective power on board would have to be 707 KW which taking 
into account a QPC of 0.55 would yield 1,285 KW Installed Power, which translates to 
1,723 BHP.4 
Bentley Resistance 
This program also proved a useful tool in corroborating the previous results 
obtained since it could be analysed very quickly and effectively using the Maxsurf 
model already created and the detailed weight and balance in every condition to 
determine the best options for both Savitsky and Blount & Fox series. 
Under this analysis, and still using a conservative QPC of 0.55, the needed 
installed power to achieve maximum speed at full load was 1,880 BHP and 1,852 BHP 
respectively. 5   
Powering Conclusions 
From the various analyses performed and taking into account the uncertainty 
levels in the weight and balance, it was determined that 1,800 BHP installed would 
be needed in order to ensure the vessel reached its maximum design speed of 40 Kts. 
Moreover, both Wolfson and Bentley analyses show a clear “flattening” in the 
resistance curves around 32 kts and simultaneously show a reducing trim angle below 
4˚ - which according to planning theory is the ideal attitude for maximum planning 
efficiency in these types of hard chine hull forms. 
   
                                                          
4 Full Results can be found in Appendix Figure E 
5 Full Results can be found in Appendix Figure E 
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Stern gear selection 
 
Although the parametric research clearly showed a conventional shaft-line 
system to be the most popular and straight forward arrangement, it was decided that 
IDA55 would be fitted with jet drives supplied by Hamilton Jets (which is the most 
popular in the Caribbean area). The selected model was the Hamilton H364.6 
 The rationale behind this selection rested simply on a cost-benefit analysis 
that was made very early on in the design process as it had consequences on the lines 
plan, general arrangement and weight and balance of the finished craft. 
 By adopting jets, considerable weight added at the stern (heavy drives while 
also having to move the engines slightly further aft) and added complexity to the 
installation, although it was concluded that the advantages surpassed the drawbacks. 
The Caribbean is known for shallow banks and unmarked reefs, making jets ideal for 
this type of situation. Increased manoeuvrability for amateur captains, increased 
safety for swimmers and higher efficiency at high speeds were all issues that were 
considered when making this steargear arrangement selection. 
 With this decision made 
fairly on in the design process, it 
was possible to design the vessel 
around it. The longitudinal 
girders are spaced 800mm 
(leaving 700mm in between) so 
as to accommodate the Hamilton 
drives (621mm) for example. Also 
the aft is raked at 5˚(figure 34) 
in order to be able to use a 
standard Hamilton setup without 
the need for a heavier and 
custom-made unit both reducing 
weight and cost.  
 
 Moreover the additional 
ring frame added serves to hold 
the cardan shaft’s bearing to be 
located half way between the jet 
unit and the gearbox (figure 33).   
 
 
 
  
                                                          
6
 Refer to Appendix Figure F for Jet Drive specifications. 
  (Figure 33) 
  (Figure 34) 
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Engine Selection 
 
Having established the required EHP needed per engine to attain the desired 
maximum speed of 40 kts and a reasonable cruise in the region of 30-32kts, the 
engine could be chosen.  
Engine selection was limited for this vessel given that market research 
showed Yanmar to be the best option from a post-maintenance and upkeep 
perspective. While this was not the determining factor, it did hold its weight when 
comparing it with lighter engines such as CAT or more performant ones such as MAN. 
In this range, two options were looked at: The Yanmar 6SY-720 and the Yanmar 8SY-
900. Both of these blocks are derived from the trustworthy (and proven) Scania 
marine diesel blocks, making them ideal candidates. 
These engine options were considered in-depth but finally it was agreed that 
the 8-cylinder 900hp option would be a better fit.7 The reason for this selection was 
that even though the 6-cylinder variant was lighter and could most probably supply 
sufficient power to keep the vessel on plane it was a little on the underpowered side 
(yielding about 45Kw/T Installed power). Given the level of uncertainty and the 
serious possible downside of the vessel not attaining the promised speed, the larger 
option (at 57 Kw/T) was selected. In this case the increase in weight and fuel 
consumption was marginal and range figures could still be reached. Additionally, the 
resistance hollow found in the powering analyses fit very well with Peak Torque 
cruising speed projected. 
Given that the vessel will be fitted with Hamilton H364 jet drives, the 
engine’s max continuous performance rating at 2100 RPM and maximum output at 
2300RPM, matches very well with the required range for optimal jet performance. By 
matching it with a Twin Disk direct drive transmission (Geared at 1.02:1) – this offers 
the most straightforward and efficient configuration. Figure 35 shows the results.  
ITEM QUANTITY UNIT 
Maximum Speed – 40kts 
Delivered Power / engine 900 / (662) HP/(Kw) 
Speed / RPM 40 @ 2300 Kts @ RPM 
Fuel Consumption / engine 180 – (47) Lts/hr – (US Gal/hr) 
Fuel Range 4.9 / 195 Hrs / Nm 
High Speed Cruise – 37kts 
Delivered Power / engine 800 / (600) HP/(Kw) 
Speed / RPM 37 @ 2100 Kts @ RPM 
Fuel Consumption / engine 140 – (37) Lts/hr – (US Gal/hr) 
Fuel Range 6.25 / 230 Hrs / Nm 
Normal Speed Cruise – 32 kts 
Delivered Power / engine 600 / (470) HP/(Kw) 
Speed / RPM 32 @ 1800 Kts @ RPM 
Fuel Consumption / engine 90 – (24) Lts/hr – (US Gal/hr) 
Fuel Range 9.7 / 310 Hrs / Nm 
Long Range Cruise (Peak torque) – 26 kts 
Delivered Power / engine 450 / (360) HP/(Kw) 
Speed / RPM 26 @ 1600 Kts @ RPM 
Fuel Consumption / engine 65 – (17) Lts/hr – (US Gal/hr) 
Fuel Range 13.5 / 350 Hrs / Nm 
                                                          
7
 Refer to Appendix figure F for complete engine and gearbox specifications. 
  (Figure 35) 
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AC System Selection 
 
 Using industry-based rules of thumb, it was quickly determined that a 
30,000 BTU system would be needed on board in order to properly cool all the areas. 
Using Gerr’s BTU Estimator: 
BTU Required = 3000 + (1500 x Lightship Displacement t) 
BTU Required = 3000 + (1500 x 17T) 
BTU Required = 28,500 
 Using this simple approach and by comparing to other competitors in 
the market, it was quickly determined that a “Chilled” system would be the best 
solution, given that a self-contained unit would be too small and a larger circulating 
one far too heavy and complex. A potential system that meets these requirements is 
the Blue Cool C-Series by Webasto shown below in figure 36. 
 
 
 
 
 
 
 
 The advantage of such a system is that while the main unit can be 
located in the engine compartment (in this case on the port side), the rest of the 
system can be modularly installed in each compartment that requires it. Given the 
decision to run the AC system on the port side of the vessel, the Webasto Blue Cool 
C-32T (32,000 BTU) weighing in only 65kg would be ideal both for the balance of the 
vessel but also for the space restrictions. 
  
  (Figure 36) 
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Engine Room Ventilation 
 
 Engine room ventilation is one of the most critical aspects of boat 
design and also unfortunately one of the most overlooked. Not only does it ensure 
appropriate disposal of dangerous fumes, provides air supply for machinery but also 
minimize decay thus prolonging component lifetime. In the case of IDA55, being an 
offshore motor vessel, it was important that this aspect of the design was correct.  
 Again using Gerr’s approach and verifying using Minimum VCR per hour 
technique, it was determined that a minimum 200 changes per hour were required 
for the engine room, which meant combining natural with forced ventilation. 
Using Gerr’s rule of thumb for Minimum Engine Room Airflow: 
Min (m3/m) = [(KW/9)-2.5] 
Min (m3/m) = {[(662x2) + (11x1))/9]-2.5} 
Min (m3/m) = 146m3 – which need to be doubled to take into account turbocharging: 
Min (m3/m) = 290m3 
This gave a good initial indication into the pumps that have to be selected in order to 
perform such a requirement. 
Moreover, it was a good initial estimation into the size of the vents needed which 
using another one of Gerr’s rules of thumb could be deduced to be: 
Min Vent area (cm2) = Kw x 2.6 
Min Vent area (cm2) = [(662 x 2) + 11] x 2.6 
Min Vent area (cm2) = 3500cm2 
This total is incorporated into the design line of the vessel as it can be seen on DWG 
sheet 1 – where the cover for the vents includes twice this area, should there be a 
future need for more air without having to modify the aesthetics of the design (for 
example re-powering with larger engines). 
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Rules & Regulations 
RCD vs ABYC 
 
Because the boat is designed to operate in a very particular area of the world 
in terms of legislation (The Caribbean) where 13 sovereign countries and 17 
dependent territories share a relatively small section of ocean, approaching the issue 
of compliance can be a very tricky one. While it was decided that the guiding criteria 
would be RCD (As it tends to be the most complex one and is compulsory in Europe 
for a vessel this size) as it basis itself on ISO standards it is important to recognize 
the other bodies that could potentially become involved. 
Many Caribbean regions use the American ABYC standards as the guiding 
regulating body, which unlike RCD, is not compulsory. Furthermore, it tends to focus 
much more on the safety equipment and make recommendations for safety on board 
rather than dictate regulations. Given the time constraints and the scope of the 
exercise, it was decided that by following RCD standards, most ABYC 
recommendations would be met or even surpassed, which is why it became the focus 
of the regulation sectors. The same holds true for MCA abiding territories. [6] 
RCD Compliance 
  
The stability of the vessel is not only important to ensure the safety of those 
on board, but also to ensure their comfort. In order to check this, the model was 
exported from MaxSurf into Bentley Hydromax, where three separate loaded 
conditions are input and a large angle stability analysis was carried out, thus 
producing a GZ curve for each. These conditions are described on figure 36. 
 Weight (kg) LCG (m) TCG (m) VCG (m) 
LIGHTSHIP 17,473 6.302 0.004 1.553 
SERVICE 21,722 6.403 0.004 1.586 
FULL  23,011 6.473 0.003 1.528 
 Note: LCG and VCG are measured from AP @ Bottom of Hull 
 Note: Refer to Weight & Balance section for specifics 
 Note: Free Surface Effect is calculated for tanks with absorption rates at 0.95 
 
 
 
 
 
 
 
 
  (Figure 37) 
  (Figure 38) 
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The maximum GZ in full load condition was found to be 1.186 at 50.9 degrees, 
1.169 at 50.0 degrees at service load and 1.110 at 47.7 degrees in lightship 
condition, thus satisfying large angle upright stability 8(shown on figure 38). IDA55 
was designed to meet a Category A9 standard, which means it is subject to ISO12217-
1 which applies to “non-sailing boats of hull length equal to or greater than 6m.” 
While it may be argued that Category A might be unnecessary given the intended 
purpose of the boat and Category B would be more than sufficient, from a marketing 
perspective it was felt that it would be a great “stamp” to have.  
Testing Criteria and Section this corresponds to in ISO12217-1 
Rule Section 
Downflooding Openings Section 6.1.1 
Downflooding Height test Section 6.1.2 
Offset Load Test Section 6.2 
Resistance to Waves & Wind Section 6.3 
 
Testing Criteria 
Downflooding Openings 6.1.1 requires that no opening should be lower than 
0.2m above the DWL. The lowest opening in this case is the aft entrance to the 
cockpit that is located 0.56m above DWL. Hence this criterion is met. 
Downflooding Height Test 6.1.2 requires that the minimum downflooding 
point at full load be no less than or equal to 1.05m above DWL10. The first 
downflooding point in IDA55 occurs at 1.34m above the DWL at the gangway entrance 
access. Hence this criterion is also met. 
Offset Loading Test 6.2 states that the heel angle (ø) shall not be greater 
than 12.2˚. For this test it is important to place the crew at the highest possible 
level in order to simulate a crowding situation at the worst possible scenario (in this 
case on the upper cockpit) below is the calculation of how the value was arrived at. 
ø = 11.5 + 
(24 − LH)3
520
 
ø = 11.5 + 
(24 − 17)3
520
 
ø = 12.2˚ 
Considering that the maximum number of passengers permitted is 12 and that 
the CD is less than 0.5, the maximum heeling moment due to crowding could be 
calculated as follows on figure 40. 
 
                                                          
8 Complete results can be found in Appendix Figure H 
9 Category A: Designed for waves up to 4m significant height and wind of Beaufort force 8 or 
less. Wind Gusts are assumed in this case to peak at 21m/s. 
10 Refer to Appendix Figure  
  (Figure 39) 
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Windage Area  (ALV) m2 47.0 *using min 0,55LhBh for Cat A
Midhsip draft m 0.83
LWL m 16.76
Vw (Cat A) m/s 28
Heeling Mom (wind) Mw Nm 29,537
Vol. Disp. Loaded m3 22.5
Roll Angle (CAT A) degrees 25.89
6.3.2 Rolling in beam waves and wind
Heel Angle Degrees 30.0
GZ m 0.928
Displacement t 23.19
RM @ 30˚ kN.m 149
6.3.3 Resistance to Waves
By looking at the GZ curve at full load 
condition on figure 38 (or performing a 
complete RM calculation where GM in this case 
equals 2.19m), it can be determined that in 
fact the vessel has plenty of reserve stability 
in case of crowding, therefore passing the 
criteria set forth in section 6.2 with a large 
safety margin. 
 
 
Resistance to Waves & Wind 6.3 was both verified manually and using 
Bentley’s Hydromax suite. Section 6.3.1 assesses recesses at lightship condition 
should a recess area take in water.  
For design Category A: Plan area of all recesses (m2) < 0,2LHBH (Approx. 17m
2 
given IDA’s dimensions). In this case the main recess is the aft cockpit area where 
total area is 10m2 and there is no recess in the forward section which means the 
vessel passes this criterion. 
Section 6.3.2 analyses rolling in beam waves and wind. Figure 41 shows how 
this can be calculated manually. 
 
 
 
 
The rule states that for a “Category A” vessel, the Area 2 should be greater 
than that of Area 111. In this case, Area 1 is approximately 1,300 kN.m.degrees and 
Area 2 is 3,500 kN.m.degrees, thus complying with the established rule and passing it 
with an adequate margin. 
Section 6.3.3 adds to the existing standards in section 6.3.2 by stating that 
the righting moment at 30˚ of heel shall not be less than 25 kN.m and that the 
righting lever (GZ) shall not be less than 0.2m for a “category A” vessel. As it is 
shown in figure 42, both of these conditions are satisfied as the actual values are 
149kN.m and 0.919m GZ. 
  
 
 
                                                          
11 Refer to Appendix Figure I – Section 6.3.2 
Crew Limit QTY 12
Crew Weight kg 75
Crew Area (A c ) m
2
8.635
Crew Density (CD) 0.347
Max Trans. Distance (B c) m 4.120
Crew Moment (M c) Nm 10,131
Max Heel Angle degrees 12
Crew Moment (Mc) Nm 10,131 9.90%
GZ @ 12.2˚ (fig 26) m 0.450
Disp. @ 12.2˚ kg 23,190
Righting Moment Nm 102,372
Offset Loading Test
Considering Upper Cockpit area
Righting Moment (Full Load)
4 C
CL
CD
A

  (Figure 40) 
  (Figure 41) 
  (Figure 42) 
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Margin
%
ISO 12217-1:2002(E)
6.3.2 Rolling in beam w aves 
and w ind
100 % 37.143 Pass 62.857
ISO 12217-1:2002(E)
6.3.3 Resistance to w aves 
(Value of GZ)
0.2 m 0.879 Pass 339.5
ISO 12217-1:2002(E)
6.3.3 Resistance to w aves 
(Value of RM)
25000 N.m 150789.94 Pass 503.16
StatusCode Criteria Value Units Actual
Sections 6.3.2 and 6.3.3 were also corroborated using Hydromax criteria and 
results match the manual calculation performed. Figure 43 supplies evidence to this 
end. 
 
 
 
 
MGN280 Consideration 
 
While MGN looks at several factors that add to the requirements of ISO12217, 
many of the requirements are already met given that this is a “Class A” vessel. 
Particular points of attention for further research however would be water drainage 
requirements, installed systems, exit route dimensions and further stability 
analysis12. Given that this is intended to be a private owner-operated vessel, it is 
interesting to know that the design could lend itself to MGN280 standards should 
there be a future need for it but it is not something that should be addressed in this 
stage of development. 
Other ISO Considerations 
 
 Other ISO standards that were considered but not analysed in full 
detail are listed below together with the appropriate area of interest: 
ISO13297 – AC Electric Installation (For generator selection) 
ISO10133 – DC Electric Installation (For battery and DC equipment) 
ISO8666 – Principal Data (For drawings and dimensioning) 
ISO10088 – Fuel System (For fuel system design) 
ISO9094-2 – Fire protection 
  
                                                          
12 MGN280 Stability Analysis performed – refer to Appendix I – Section MGN280 
  (Figure 43) 
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Systems on Board 
 
Hot & Cold Water System 
 
 Extensive thought was put into the fresh water system aboard the 
vessel. Going back to one of the founding pillars of the design of IDA55, accessibility 
is key. For this reason, and as previously mentioned, all water systems run on the 
starboard side of the vessel. This had a major impact on the general arrangement 
and weight and balance, both of which were corroborated independently. The system 
is supported by one main tank located under the sole of the salon, with a holding 
capacity of 850 litres. By considering the average person will use 100 litres of water 
per day while on board, this is a safe capacity for four passengers for 2 days away 
from port. From the parametric research it was determined that most vessels had 
between 500 and 1000 litres of fresh water capacity. No water maker is to be fitted 
but is something that could be looked into as both the engine room and the generator 
have ample space to fit one should there be a need for one. 
 By keeping all the system confined to one end of the vessel, the 
system’s design is being enormously simplified. Shutoff valves for all systems can be 
found in the “storage room” compartment located aft of the guest head and also at 
the source, thus enabling full control and operation of the fresh water on board. 
Access to all piping and valves is easy and hassle free, done through hatches on the 
sole or hatches below/behind the source (sofa, sink and kitchen). 
 A boiler is incorporated into the system in order to supply the boat 
with hot water in all areas except the anchor wash-down at the bow. The boiler is 
also helped while underway by a heat exchanger located on the starboard engine. 
Full system schematic can be found on DWG appendix – Sheet 5. 
 
Grey and Black Water System 
 
 Following on the theme introduced by the fresh water system, the 
grey and black water system carry on the trend. Both of these are also restricted to 
the starboard side of the vessel and utilize the same piping runs as the fresh water. A 
grey water and black water tank are located all the way aft in the engine room 
compartment so as to keep any smells and fumes away from the inhabited areas and 
in order to facilitate discharging mechanisms. Full system schematic can be found on 
DWG appendix – sheet 6 
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Fuel System 
 
The fuel system in this vessel was determined by several factors. By using 
ISO10088 as a guideline, fuel tank location, connectors and material were 
determined. Following this, the second largest factor in determining the design of 
the system was the actual space available inside the vessel. It is for the latter reason 
that a 3 tank configuration was selected. 
Knowing that a range of 300nm at cruising speed and having already selected 
the engines, it was determined that approximately 2.000 litres of diesels would be 
required in order to fulfil this requirement. It was quickly seen, that this was about 
25% less fuel carried by similar but heavier existing Caribbean vessels in the 
parametric study and immediately the benefits of a lighter, simpler design could be 
observed. 
Placing the diesel tanks inside however was a greater challenge than 
expected. Due to the tall longitudinal girders, the spaces available had to be in 
between the structure, which meant that the these had to be subdivided, which 
came as an advantage when performing stability criteria thanks to the decreased 
free surface effect. An integrated structural tank was quickly discarded, even though 
this is done by many competitors such as Bertram and Hatteras. The reason for this is 
that one of the core areas of IDA55’s development is post-sale maintenance, and an 
external independent tank is always easier to maintain, repair and if necessary 
remove than a fully integrated one. Moreover, in case of grounding, a fully 
integrated tank could become damaged and proceed to leak diesel into the structural 
fibres, thus compromising the integrity of the craft. 
The final design has a central main tank holding 1250 litres and two auxiliary 
side tanks holding 250 litres each for a total of 1750 litres. This is slightly on the low 
end of the minimum desirable amount; however fuel consumption calculations shown 
on figure 35 deemed the quantity to be sufficient. 
One of the interesting features of this arrangement is that the main tank will 
be located below one of the bunks in the main cabin, so the main concerns where 
ventilation and noise insulation. To this end, the fuel area is well ventilated and each 
tank has its own ventilation outlet. The bed also features a double encased floor in 
order to eliminate any noise or fumes seeping into the cabin. On the plus side 
however, this makes for excellent tank accessibility and aids in arranging the valves 
and tank selectors at hand. 
A detailed drawing of the fuel system can be found in the DWG appendix – 
Sheet 7.   
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 Production 
 
Introduction 
 
 It was essential to consider production methods during the design 
phase of the project in order to align it with the desired outcomes in terms of 
quality, cost and durability. As it was established in the research phase, low to 
medium technology materials and construction methods would surely yield the best 
results for IDA55. In terms of materials, the design lends itself to traditional 
composites with glass and foam cores, while in terms of production it lends itself to 
traditional manual layup and resin infusion, which most boat builders have adopted. 
Another important consideration is the usage of cores throughout. Many 
Caribbean vessels employ PVC cores on the top sides and conserve a single skin 
bottom for grounding consideration while the vast majority of European 
manufacturers opt to employ a cored structure throughout. In this respect, IDA55 will 
follow suit to its Caribbean cousins and use a single skin bottom and cored top sides. 
Additionally, and perhaps more interestingly, IDA55 will not use any structural wood 
as termites is one of the major problems for vessels in the region. 
  Lastly, construction method must be considered. Given that the vessel has 
to be competitive in the market place and construction location would most likely be 
in the Southern United States, a balanced solution has been developed between 
traditional manual layup methods and more modern ones such as resin infusion, 
which was selected for the project. 
Building method 
 
While manual layup would be the cheapest alternative in terms of cost, given 
that the intention is to have a limited production run of the model, SCRIMP 
technology could well be justified by having reduced labour times and weight savings 
thanks to better resin fibre weight fraction.  For this reason it was selected as the 
desired construction method. 
 It was also decided that that using infusion technology has become 
much more mainstream than several years ago where only production brands could 
access the technology, and as such it could prove to be an invaluable tool for IDA55. 
This technology would allow for better and slightly more high-tech materials to be 
used, which could potentially pay for itself in the long run, both from a quality 
perspective and marketing one. 
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Resin Selection 
 
 The resin to be used was very important in determining the structural 
requirements of the boat. While Polyester resin would be the cheapest and ideal 
option if the hull was to be manually laminated, by choosing infusion as the building 
method, it made more sense to use Epoxy as the bonding agent.  Again, while this 
was also a more expensive alternative, its advantages highly outweigh its increase in 
cost as it can be seen on figure 44 (sourced from SP Gurit’s handbook). 
 
 
 
 
 
While vynilester could be used for the exterior layers both for waterproofness 
and print through resistance (where chop strand matt is to be placed) and where 
repairs are more likely to take place, combining it with resin infusion is considered a 
risky venture due to possible shrinkage during the curing process, hence it was 
discarded as the main agent. Moreover low grade epoxy resins have similar cost as 
vinylester resins ($4-5 USD per kg), and combined with its less toxic by-products 
could also prove a great marketing opportunity for IDA55.   
Material Selection 
 
Material selection is a determining a determining factor in the ultimate 
success of the vessel. In this case, the biggest hurdle to overcome is the balance 
between cost and weight saving, hence the best “value point” to be achieved. With 
this in mind, GRP was selected as the best option for IDA55 [7]. 
Having selected the type of matrix desired fibre selection was the next logical 
step. The factors that influence this decision where the mechanical properties, fibre 
and resin compatibility, fibre weight fraction and the orientation required 
counteracting the forces encountered [8]. Aside from the mechanical properties of 
the materials, several other issues had to be considered, including print through in 
an area of intensive sunshine all year round and easy repair in remote locations and 
low skill labour should the hull become damaged. 
Woven Roving was determined to be the best alternative (Over chop strand 
matt) because of its higher tensile properties (GSM) and reduced bulking (ideal for 
resin infusion). By simply considering the weight fraction differences, a weight saving 
of over 20% could be achieved (21T vs 17.5T Lightship). This was observed first hand 
in the industry during the authors’ time as an intern for Wally yachts, where two 
vessels were constructed using both methods and the final outcome compared. In 
  (Figure 44) 
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order for the design philosophy to hold up, weight saving is something that much be 
embraced if cost permits it, and in this case it would be a justified expense. 
 
The Use of a Core 
  
Following on the same theme of weight and cost-benefit decisions, it was 
decided that a PVC foam core would be employed throughout. The reason for this 
decision was again driven by the weight-saving advantages. It was however decided 
that the bottom of the vessel would remain single skin as this would make for a more 
durable and repairable surface in case of grounding. 
Top sides on the other hand were determined to be lower risk areas, and as 
such divinycell H80 and H130 were selected as the coring material to be used. Both 
of these are very flexible materials in terms of thickness which means that IDA55 
could benefit from economies of scale and the same material could be used for 
various locations (including decking and bulkheads), thus allowing for a decrease in 
cost and increase in the hull’s mechanical properties. DWG sheet 8 shows some of 
the proposed laminating methods and materials for the delicate areas such as flange, 
deck bonding and chines. 
The use of core is becoming more and more predominant as technology 
evolves and as such IDA55 should make use of such technologies where cost and 
production technology permits it, without jeopardizing its intended mode of use. 
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Structure 
 
Having considered all the aspects so far, the next logical step was to ensure 
the structure complied with ISO12215 for scantlings. The selected longitudinal 
structure was based around the notion of having deep longitudinal girders (As 
headroom would not be a problem and this would allow for more forgiving supporting 
transverse structure which would allow for greater GA flexibility. While industry 
experience can give a rough idea of the dimensions and weights needed in order to 
allow the vessel to comply, there were several methods used in order to ascertain 
this. 
 
Gerr Estimation 
     
Simple Scantling calculation using Dave Gerr’s “Rule of Thumb” obtained from 
“Boat Strength” by David Gerr. 
𝑆𝑛 =
(16.50𝑚 𝑋 5.2𝑚 𝑋 2.75𝑚)
28.32
= 8.33  
This is a fairly accurate estimate given that the hull doesn’t present features 
such as pronounced flare or long overhangs that would require further investigation 
and adjustment. Additionally because the D/L ratio falls between 275 and 100, no 
adjustment is needed. 
Skin Thickness: 
Basic Thickness -> 
𝑚𝑚 = 6.35 𝑋 √𝑆𝑛
3
  
𝑚𝑚 = 6.35 𝑋 √8.33
3
 
𝑚𝑚 = 12.87 
Bottom: 12.87mm X 1.15 = 14.8mm taking into consideration displacement 
speed. Considering the vessel will be able to attain 35kts we must adjust using the 
rule of thumb of 1% for every knot above 10kts. 
Therefore: 12.87mm X 1.25 = 16.1mm → 𝟐𝟎𝒎𝒎 
In the chine section, a safety margin of 35% should be added so: 16.1 X 1.35 = 
21.73mm → 𝟐𝟓𝒎𝒎 
Cored lower top side and upper topside = 12.87mm X 2.2 = 28.31mm 
(considering 128kg/m2 min foam density as Sn > 3). Important to remember that 
usually outer skin thickness is approximately 1.25 x inner skin thickness to account 
for abrasion & impact. 
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BLH (Bottom Laminate Height) = the height above DWL at which the top-side 
laminate begins. 
In this case: 𝐵𝐿𝐻𝑐𝑚 = 13.71 𝑋 𝑆𝑛0.38 
13.71 𝑋 8.330.38 = 30.68𝑐𝑚 → 𝟑𝟓𝒄𝒎 
 
Stringers 
Engine Bed Stringer Dimensions: 
𝑚𝑚 = 78.7 𝑋 𝑆𝑛0.3 
∴ 78.7 𝑋 8.330.3 = 148.65𝑚𝑚 → 𝟏𝟓𝟎𝒎𝒎 
Engine Bed/Stringer Laminate Thickness: 
𝑚𝑚 = 4.6 𝑋 𝑆𝑛0.4 𝑋 % 𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒 𝑓𝑜𝑟 𝑠𝑝𝑒𝑒𝑑 
∴  4.6 𝑋 8.330.4 𝑋 1.25 = 13.43𝑚𝑚 → 𝟏𝟓𝒎𝒎 
Laminate Thickness at engine mounts: 13.43mm X 1.4 = 18.80mm → 𝟐𝟎𝒎𝒎 
 
 
Bulkheads/Ring frames 
𝑀𝑖𝑛 # 𝑏𝑢𝑙𝑘ℎ𝑒𝑎𝑑𝑠 = 1.15 𝑋 𝐿𝑂𝐴0.7 = 1.15 𝑋 170.7 = 8.36 → 𝟖 
𝑀𝑖𝑛 𝑏𝑢𝑙𝑘ℎ𝑒𝑎𝑑 𝑡ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 (𝑚𝑚) = 11.43 𝑋 𝑆𝑛0.3 𝑋 1.1 = 11.43 𝑋 8.330.3 𝑋 1.1 = 23.75𝑚𝑚 
If these were to be foam-cored rather than solid plywood = 23.75 x 1.2 = 
28.5mm → 𝟑𝟎𝒎𝒎 
Water tight Collison bulkhead: 
0.10 < LOA < 0.25 position aft of the bow extremity. 
This should be 2 – 2.5 X thickness of top side laminate: 28.31 x 2.5 = 70mm 
Floors thickness: 
It is recommended that a floor split the load with the structure between ST1 
and ST6 where most of the slamming takes place. 
Floor Laminate Thickness min: 4.6 𝑋 8.30.4 𝑋 1.25 = 13.4𝑚𝑚 → 𝟏𝟓𝒎𝒎 
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Hull scant Approach 
 
 Given that the aim of this report was to establish a preliminary design 
for IDA55, Hull scant was very much limited to certain areas of interest, such as 
longitudinal girder depths and hull lamination thicknesses in critical areas of the 
vessel. Because it was known that Gerr’s estimated tend to be higher than the ISO 
requirements, all of Gerr’s calculations were taken for a 35kt vessel, while Hull scant 
results were based on a 40kt vessel. The outcome of this approach was that the 
inputted results were very much in line with the requirement, which meant that the 
analysis was only limited to a certain number of critical areas were the outcome 
differed from what was expected. 
 It was determined that underneath the front berth, the V-shape of the 
hull was sufficient structural strength, which is why the inner most 
longitudinal stringers were eliminated and only the outer ones 
remained. 
 
 Two additional top-hat longitudinal beams were added to the each top 
side walls in order to increase the rigidity of the structure. These 
follow the contour of the hull all the way from aft to the bow. 
 
 Bulkhead number was decreased to 6, and these were thickened to 30-
50mm cored structures in order to take the loads. A middle half 
bulkhead structural support was added in the master cabin in order to 
increase strength in the slamming region: 
 
Bulkhead Location from AP Properties 
1(Aft engine room Bhd) 2.17m 50mm – cored 
2(Aft engine room Bhd2) 3.98m 30mm 
3 (Wt Eng. Room Bhd) 6.00m 80mm – Fire protection 
4 (Salon Aft Bhd) 8.67m 30mm – cored 
5 (Salon Fwd Bd) 11.79m 30mm - cored 
6 (Inert. Bhd) 13.36m 30mm – cored 
7 (Fwd collision Bhd) 15.35m 70mm - cored 
 
Final structural arrangement can be found on DWG Sheet 4. 
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Conclusion 
 
The development of the preliminary design has been both entertaining and 
insightful. It has allowed the designer to go through the whole design process and 
look at aspects ranging from esthetical and ergonomically to perhaps stability, 
structure and engineering aspects. Focusing on systems and the application of these 
systems in the chosen design has allowed for a more in-depth analysis of the cost, 
layout and design implications of making key decisions early on this process. In order 
to be able to complete the whole process at a preliminary stage it became necessary 
to quickly move through the design spiral and ensure all aspects are covered at least 
at a preliminary level. 
The downside of this however, is that many aspects had to be looked at in 
less depth given the time constraints and the scope of the project. Areas such as 
structural lamination and ABYS regulations could have been further developed and 
optimised. MGN280 was also mentioned and looked into as a possibility, and while 
the major aspects were covered, it would have been useful to look further and 
optimise these areas. 
 The Gant chart proved to be a helpful tool in managing time 
effectively, and it was for the most part respected. Rhino also proved to be an 
invaluable tool in constructing the 3D model from which the CAD drawings could be 
developed. Despite this however, 2D CAD drawings prove to take much longer than 
anticipated and further detail could have been included in quality of annotations. 
Additionally, more detail could have been written in way of electric, AC systems and 
Engine Room ventilation. 
 Overall, the industry-based approach (given than much of the 
information needed could be obtained from the extensive parametric research 
conducted) was very effective in saving time and advancing the project swiftly.  
Rules of thumb proved also to be invaluable tools in saving times and more often 
than not led to fairly accurate results once more in-depth calculations were 
performed. The designer is satisfied with the work achieved and would at this stage 
be ready once more to go through the design spiral again, zoning down on the areas 
that need further development. 
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Appendix 
 
Figure A – Engine manufacturer distribution & Service Caribbean network  
 
Figure B – Weather Research 
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Figure C1 – Full List of Vessels for Large Parametric Study 
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Figure C2 – Full List of Vessels for Large Parametric Study (Continued) 
 
 
 
  
Boat Name or Model Boat Manifacturer
LOA           
(m)
BOA         
(m)
LWL          
(m)
Draft (m)
BWL          
(m)      
(95% BOA)
Displaceme
nt     
(Tonnes)
Lwl/Bwl
Displ / 
Length 
(imperial)
Slenderne
ss Ratio
Installed 
Power 
(kw)
Alen 55 Alen Yachts 16,80 4,80 15,90 0,82 4,56 21,0 3,49 145,29 5,81 1193
50 Wally Pow er Wally Yachts 15,37 5,09 14,00 1,05 4,84 12,0 2,90 121,62 6,17 648
55 Wally Pow er Wally Yachts 17,66 5,80 16,00 1,35 5,51 23,0 2,90 156,17 5,67 1340
Van Dutch 55 Van Dutch 16,49 4,50 15,50 1,20 4,28 15,0 3,63 112,03 6,34 1340
Maori 50 Maori Yachts 14,80 4,00 13,20 0,80 3,80 7,0 3,47 84,64 6,96 552
Maori 50 JollyRide Maori Yachts 14,80 4,00 13,20 0,80 3,80 7,0 3,47 84,64 6,96 835
MD51 Maxi Dolphin 15,42 4,26 14,20 0,98 4,05 10,5 3,51 101,99 6,54 648
MD53 Maxi Dolphin 15,95 4,26 14,80 0,98 4,05 12,5 3,66 107,24 6,43 648
50B Baia Yachts 17,10 4,66 15,80 0,64 4,43 21,0 3,57 148,07 5,77 1640
Rivale Ferreti Group 16,12 4,61 13,42 1,41 4,38 22,0 3,06 253,15 4,83 1340
50 Ocean Goldfish 15,55 3,80 14,90 0,90 3,61 6,7 4,13 56,33 7,97 1670
Itama 62 Ferreti Group 19,03 4,75 15,40 1,70 4,51 26,0 3,41 197,98 5,24 2030
Windy 52SR Ed Dubois 16,10 4,50 15,00 1,00 4,28 12,0 3,51 98,88 6,61 973
Continental 50 CNM 16,03 4,50 14,90 1,10 4,28 19,5 3,49 163,94 5,58 1193
Fifty Eight Mazu Yachts 18,25 4,80 15,20 0,95 4,56 29,0 3,33 229,66 4,99 1043
51' Bestia Magnum Marine 15,16 3,73 13,50 1,06 3,54 15,4 3,81 174,08 5,47 2400
60' Furia Magnum Marine 18,28 4,84 16,50 1,04 4,60 28,0 3,59 173,35 5,48 2400
58 Open Otam 18,70 4,68 16,75 1,29 4,45 28,0 3,77 165,70 5,56 2400
47 Tender Toy 14,37 4,37 12,29 0,86 4,15 13,5 2,96 202,25 5,20 715
51 Open Toy 15,01 4,80 13,64 0,90 4,56 21,0 2,99 230,14 4,99 894
68 Open Toy 19,21 5,30 17,60 1,30 5,04 35,0 3,50 178,55 5,43 1513
50 GT Fairline 15,55 4,47 13,50 1,20 4,25 18,0 3,18 203,47 5,19 999
62 GT Fairline 19,38 5,03 17,00 1,31 4,78 28,0 3,56 158,50 5,65 1193
64 LSX Lazzara 19,65 5,30 17,50 1,35 5,04 33,0 3,48 171,25 5,50 1342
Predator 53 Sunseeker 18,35 4,70 16,00 1,26 4,47 26,6 3,58 180,61 5,40 1193
Predator 60 Sunseeker 19,37 5,10 16,00 1,52 4,85 32,0 3,30 217,27 5,08 1789
49 Gran Turismo Benetau 15,60 4,30 14,00 1,12 4,09 11,6 3,43 117,57 6,24 640
V52 Princess 16,61 4,45 15,00 1,14 4,23 19,0 3,55 156,57 5,67 999
V57 Princess 17,88 4,65 16,00 1,27 4,42 20,5 3,62 139,19 5,90 1193
V62-S Princess 19,35 4,99 17,50 1,37 4,74 27,2 3,69 141,15 5,87 1513
Atlantis 50 Azimut 16,30 4,42 14,34 1,30 4,20 20,9 3,42 197,30 5,25 894
Atlantis 58 Azimut 18,90 4,90 17,17 1,37 4,66 29,0 3,69 159,33 5,64 1470
55S Azimut 17,29 4,75 16,60 1,14 4,51 23,2 3,68 141,17 5,87 973
54HT Cranchi 17,20 4,85 15,30 1,15 4,61 21,8 3,32 169,28 5,52 932
Fifty 6 Cranchi 18,52 4,85 16,59 1,30 4,61 22,5 3,60 137,04 5,93 932
Velsheda 50 Camper & Nicholson's 16,65 4,50 15,37 1,00 4,28 25,0 3,60 191,49 5,30 1042
Shamrock 60 Camper & Nicholson's 19,75 5,50 18,30 1,15 5,23 35,0 3,50 158,83 5,64 1491
50 Sarnico 15,67 4,38 14,00 1,35 4,16 18,0 3,36 182,43 5,39 1176
60 Sarnico 18,57 4,80 17,00 1,41 4,56 23,0 3,73 130,20 6,03 1324
450 Sealine 13,90 4,48 12,50 0,98 4,26 11,3 2,94 160,90 5,62 485
500 S Prestige Yachts 15,20 4,50 14,00 1,02 4,28 13,5 3,27 136,83 5,93 640
550 S Prestige Yachts 17,92 4,79 16,50 1,18 4,55 17,5 3,63 108,34 6,41 894
Bertram 54 Bertram/Ferreti Group 17,40 5,21 14,60 1,65 4,95 38,0 2,95 339,58 4,38 2386
Hatteras 54 GT Hatteras Yachts 17,42 5,26 14,50 1,27 5,00 34,0 2,90 310,17 4,51 2386
Tiara 50 Coupe Tiara Yachts 16,60 4,85 14,00 1,41 4,61 20,6 3,04 208,79 5,15 930
Uniesse 57 Uniesse 18,73 5,00 17,50 1,50 4,75 28,0 3,68 145,30 5,81 1193
45 Express Cabo 14,70 4,78 13,50 1,37 4,54 15,0 2,97 169,55 5,52 1193
46 Open Viking 14,30 5,03 13,00 1,32 4,78 24,0 2,72 303,81 4,54 1342
SC540 Cruiser yachts 15,90 4,70 14,00 1,10 4,47 19,0 3,14 192,57 5,29 973
Hull #46 Jarrett Bay 14,78 4,75 13,29 1,10 4,51 18,0 2,95 213,26 5,11 1490
50 True North 15,33 4,78 14,69 1,04 4,54 15,4 3,23 135,11 5,95 648
510 SunDancer Sea Ray 15,49 4,47 14,00 1,27 4,25 20,0 3,30 202,71 5,20 810
56 STY Absolute 16,65 4,65 15,00 1,30 4,42 23,4 3,40 192,82 5,29 648
50Z MJM 16,84 4,57 15,00 1,17 4,34 14,9 3,46 122,78 6,15 972
5000 Sport Yacht Riviera 16,69 4,76 15,46 1,20 4,52 17,8 3,42 133,97 5,97 884
515 SUV Riviera 17,26 5,01 16,15 1,18 4,76 22,7 3,39 149,87 5,75 920
565 SUV Riviera 18,52 5,13 17,20 1,30 4,87 24,2 3,53 132,27 6,00 1066
52 Express Davis Yachts 16,00 4,87 14,00 1,34 4,63 18,0 3,03 182,43 5,39 2000
54 Salon Express Sabre Yachts 16,20 4,89 14,50 1,30 4,65 22,7 3,12 207,08 5,16 1081
50 East Bay Grand Banks 15,26 5,03 14,18 1,07 4,78 22,8 2,97 222,40 5,04 1081
T55 MKII MY Hinckley Talaria 16,85 5,45 15,55 0,92 5,18 25,0 3,00 184,91 5,36 1491
Bahama Bay 59 Vicem Yachts 18,15 5,06 15,54 1,30 4,81 28,3 3,23 209,73 5,14 1043
55 Classic Vicem Yachts 16,85 4,50 14,91 1,30 4,28 22,7 3,49 190,46 5,31 961
58 Classic Vicem Yachts 17,68 5,06 15,36 1,50 4,81 27,5 3,20 211,05 5,13 1193
410 XF Albemarle 13,26 4,80 12,00 1,22 4,56 14,2 2,63 228,54 5,00 1058
52 Open Austin Parker 16,04 5,06 14,50 1,30 4,81 25,0 3,02 228,06 5,00 1342
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Figure C3 – Full List of Vessels for Large Parametric Study (Continued) 
 
 
 
  
Boat Name or Model Boat Manifacturer
Engine 
Brand
Kw/Tonne
V-max 
(kts)
Crusing 
(kts)
Range 
Speed 
(kts)
Fn Fn Beam Barnaby K WSA (Est)
Alen 55 Alen Yachts Volvo D13 56,81 35,0 30,0 30,0 1,44 2,69 4,64 50,87
50 Wally Pow er Wally Yachts Volvo D6 54,00 38,0 30,0 30,0 1,67 2,24 5,17 36,09
55 Wally Pow er Wally Yachts Volvo 58,26 40,0 35,0 33,0 1,64 2,45 5,24 53,41
Van Dutch 55 Van Dutch Yanmar 89,33 39,0 33,0 33,0 1,63 2,62 4,13 42,45
Maori 50 Maori Yachts Yanmar 78,86 0,00 0,00 0,00 26,76
Maori 50 JollyRide Maori Yachts Yanmar 119,29 0,00 0,00 0,00 26,76
MD51 Maxi Dolphin Volvo 61,71 38,0 30,0 30,0 1,66 2,45 4,84 34,00
MD53 Maxi Dolphin Volvo 51,84 36,0 30,0 30,0 1,54 2,45 5,00 37,87
50B Baia Yachts MAN 78,10 47,0 42,0 38,0 1,94 3,28 5,32 50,71
Rivale Ferreti Group MAN 60,91 37,0 34,0 34,0 1,66 2,67 4,74 47,84
50 Ocean Goldfish FPT 249,25 52,0 40,0 40,0 2,21 3,46 3,29 27,82
Itama 62 Ferreti Group MAN 78,08 40,0 37,0 30,0 1,67 2,86 4,53 55,71
Windy 52SR Ed Dubois Volvo 81,08 46,0 40,0 30,0 1,95 3,18 5,11 37,35
Continental 50 CNM MAN 61,18 41,0 30,0 30,0 1,74 2,38 5,24 47,46
Fifty Eight Mazu Yachts Volvo 35,97 32,0 26,0 25,0 1,35 2,00 5,34 58,45
51' Bestia Magnum Marine CAT 155,84 60,0 40,0 40,0 2,68 3,49 4,81 40,14
60' Furia Magnum Marine CAT 85,71 55,0 35,0 35,0 2,22 2,68 5,94 59,84
58 Open Otam MTU 85,71 54,0 47,0 47,0 2,17 3,66 5,83 60,29
47 Tender Toy Cummins 52,96 35,0 26,0 26,0 1,64 2,10 4,81 35,86
51 Open Toy Cummins 42,57 30,0 26,0 26,0 1,33 2,00 4,60 47,12
68 Open Toy CAT 43,23 30,0 26,0 26,0 1,17 1,90 4,56 69,10
50 GT Fairline Volvo D11 55,50 32,0 27,0 27,0 1,43 2,15 4,30 43,40
62 GT Fairline Volvo D13 42,61 29,0 25,0 25,0 1,16 1,88 4,44 60,74
64 LSX Lazzara Volvo D13 40,67 35,0 30,0 30,0 1,37 2,20 5,49 66,91
Predator 53 Sunseeker Volvo D13 44,85 32,0 23,0 23,0 1,31 1,79 4,78 57,44
Predator 60 Sunseeker MAN 55,91 34,0 24,0 24,0 1,40 1,79 4,55 63,00
49 Gran Turismo Benetau Volvo D6 55,17 29,0 25,0 25,0 1,27 2,03 3,90 35,48
V52 Princess Volvo D11 52,58 33,0 28,0 28,0 1,40 2,24 4,55 47,00
V57 Princess Volvo D13 58,20 34,0 28,0 28,0 1,40 2,19 4,46 50,42
V62-S Princess CAT C18 55,63 32,0 28,0 28,0 1,26 2,11 4,29 60,74
Atlantis 50 Azimut Cummins 42,73 32,0 28,0 28,0 1,39 2,24 4,90 48,22
Atlantis 58 Azimut MAN 50,69 36,0 32,0 32,0 1,43 2,44 5,06 62,13
55S Azimut Volvo D6 41,90 35,0 30,0 30,0 1,41 2,32 5,41 54,66
54HT Cranchi Volvo D11 42,75 35,0 30,0 30,0 1,47 2,30 5,35 50,85
Fifty 6 Cranchi Volvo D11 41,42 35,0 30,0 30,0 1,41 2,30 5,44 53,79
Velsheda 50 Camper & Nicholson's CAT C12 41,68 33,0 29,0 29,0 1,38 2,30 5,11 54,58
Shamrock 60 Camper & Nicholson's CAT C18 42,60 33,0 29,0 29,0 1,27 2,08 5,06 70,46
50 Sarnico MAN 65,33 36,0 31,0 31,0 1,58 2,50 4,45 44,20
60 Sarnico MAN 57,57 35,0 31,0 31,0 1,39 2,38 4,61 55,05
450 Sealine Volvo D6 42,92 32,0 30,0 30,0 1,49 2,39 4,88 33,09
500 S Prestige Yachts Volvo D6 47,41 30,0 25,0 25,0 1,32 1,99 4,36 38,28
550 S Prestige Yachts Cummins 51,09 30,0 24,0 24,0 1,21 1,85 4,20 47,31
Bertram 54 Bertram/Ferreti Group MTU/CAT 62,79 40,0 30,0 30,0 1,72 3,84 5,05 65,58
Hatteras 54 GT Hatteras Yachts CAT 70,18 42,0 39,0 26,0 1,81 5,68 5,01 61,82
Tiara 50 Coupe Tiara Yachts Volvo D11 45,15 30,0 25,0 25,0 1,32 3,46 4,46 47,28
Uniesse 57 Uniesse MAN 42,61 36,0 28,0 28,0 1,41 3,75 5,52 61,63
45 Express Cabo CAT 79,53 33,0 25,0 25,0 1,48 3,51 3,70 39,62
46 Open Viking MAN 55,92 0,00 0,00 0,00 49,18
SC540 Cruiser yachts Volvo 51,21 0,00 0,00 0,00 45,41
Hull #46 Jarrett Bay CAT 82,78 40,0 35,0 30,0 1,80 5,48 4,40 43,06
50 True North Volvo D6 42,08 34,0 28,0 28,0 1,46 4,51 5,24 41,88
510 SunDancer Sea Ray Cummins 40,50 33,0 27,0 27,0 1,45 3,93 5,19 46,59
56 STY Absolute Volvo D6 27,69 28,0 23,0 23,0 1,19 3,31 5,32 52,16
50Z MJM Volvo D6 65,23 40,0 22,0 22,0 1,70 3,34 4,95 41,62
5000 Sport Yacht Riviera Cummins 49,66 32,0 26,0 26,0 1,34 3,90 4,54 46,19
515 SUV Riviera Volvo 40,53 31,0 23,0 23,0 1,27 3,48 4,87 53,31
565 SUV Riviera Volvo 44,05 34,0 25,0 25,0 1,35 3,60 5,12 56,80
52 Express Davis Yachts MAN 111,11 46,0 35,0 35,0 2,02 4,97 4,36 44,20
54 Salon Express Sabre Yachts Volvo D11 47,62 36,5 30,0 26,0 1,57 4,32 5,29 50,51
50 East Bay Grand Banks Volvo D11 47,41 34,0 28,0 28,0 1,48 4,45 4,94 50,06
T55 MKII MY Hinckley Talaria CAT C18 59,64 36,0 27,0 27,0 1,50 4,62 4,66 54,89
Bahama Bay 59 Vicem Yachts Volvo 36,86 30,0 24,0 21,0 1,25 3,46 4,94 58,39
55 Classic Vicem Yachts Cummins 42,33 30,0 25,0 25,0 1,28 3,60 4,61 51,22
58 Classic Vicem Yachts MAN 43,38 25,0 25,0 25,0 1,05 3,35 3,80 57,22
410 XF Albemarle CAT C12A 74,51 42,0 35,0 28,0 1,99 5,20 4,87 36,34
52 Open Austin Parker MAN 53,68 33,5 28,0 28,0 1,44 4,03 4,57 53,01
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Figure C4 – Full List of Vessels for Large Parametric Study (Continued) 
 
 
 
 
 
Boat Name or Model Boat Manifacturer Material Year Built
Fuel 
Capacity 
(lit)
Range 
@RS (nm)
FW 
Capacity 
(lit)
Grey 
Water 
Capacity 
(lit)
Black 
Water 
Capacity 
(lit)
Alen 55 Alen Yachts Full Composite w /AIREX core 2012 2 500 280 500 117 77
50 Wally Pow er Wally Yachts Composite GRP / carbon 2014 2 500 440 400 120 50
55 Wally Pow er Wally Yachts Composite GRP / carbon 2013 2 500 390 400 120 50
Van Dutch 55 Van Dutch Sandw hich, Vacuum Injection, Kevlar, Esthec2013 2 500
Maori 50 Maori Yachts Advanced Composites 2011 1 000 300
Maori 50 JollyRide Maori Yachts Advanced Composites 2011 1 000 300
MD51 Maxi Dolphin Realized w ith female mould, it has a sandw ich structure in epoxy pre-preg glass f iber (SprintTM system) and CorecellTM (variable density foam); it is “treated” in a 85°C oven, using the under vacuum technique.2013 1 800 540 300
MD53 Maxi Dolphin Realized w ith female mould, it has a sandw ich structure in epoxy pre-preg glass f iber (SprintTM system) and CorecellTM (variable density foam); it is “treated” in a 85°C oven, using the under vacuum technique.2013 1 800 490 300
50B Baia Yachts Medium Tech - Hight tech superstructure 2012
Rivale Ferreti Group GRP SCRIMP 2006 2 280 260 500
50 Ocean Goldfish Vacuum infused GRP sandw ich construction2013 1 000 400 130
Itama 62 Ferreti Group GRP SCRIMP 2008 3 250 255 700
Windy 52SR Ed Dubois Construction: Vacuum Injection Mouldings; WIN-Tech GRP Construction; Divinycell core; Vacuum Injected bulkheads and details2010 2 300 450 240
Continental 50 CNM 2014 2 000 420 Surface Piercing/V-drive
Fifty Eight Mazu Yachts cold-molded system 2014 2 000 750
51' Bestia Magnum Marine Deep V 2014 2 500 600
60' Furia Magnum Marine Deep V 2014 3 800 1 000
58 Open Otam 2014 3 000 300 1 000
47 Tender Toy 2014 400
51 Open Toy 2014 2 000 700
68 Open Toy 2014 6 700 680 1 800
50 GT Fairline All gel coat and glass f ibre hand laid w ith unidirectional, biaxial and w oven rovings, Deep 'V' forw ard 12.5° deadrise aft, Hull/deck join tapped and bonded  Integrally moulded engine bearers  Isophthalic gel coat backed by isophthalic resin-rich pow der-bound glass mat  The deck incorporates polyurethane foam cores for high strength and excellent thermal insulation  Transverse and longitudinal strengthening stringers throughout hull2012 2 288 550
62 GT Fairline All gel coat and glass f ibre hand laid w ith unidirectional, biaxial and w oven rovings, Deep 'V' forw ard 12.5° deadrise aft, Hull/deck join tapped and bonded  Integrally moulded engine bearers  Isophthalic gel coat backed by isophthalic resin-rich pow der-bound glass mat  The deck incorporates polyurethane foam cores for high strength and excellent thermal insulation  Transverse and longitudinal strengthening stringers throughout hull2013 2 558 718
64 LSX Lazzara hand laid, unidirectional f iberglass over a balsa cored hull. Resin is infused stringers are balsa cored. main deck is vacuum bagged but E-glass and a graphite balsa cored deck is used in place of the GRP. And the entire deck is created in a single piece. 2014 3 406 757
Predator 53 Sunseeker Hand Laid grp, vynilester skin and pow erbound mat, stitched multi-axial single skin bottom, balsa core topsides, PVC core deck and superdtructure, longitudinal stringerssupported by transverse bulkheads and f loors.2011 2 200 250 600
Predator 60 Sunseeker Hand Laid grp, vynilester skin and pow erbound mat, stitched multi-axial single skin bottom, balsa core topsides, PVC core deck and superdtructure, longitudinal stringerssupported by transverse bulkheads and f loors.2010 3 000 700 185
49 Gran Turismo Benetau 2014 1 300 640 40
V52 Princess 2010 2 000 420
V57 Princess 2013 2 200 500
V62-S Princess 2009 3 409 500
Atlantis 50 Azimut VTR/GRP 2014 1 700 420
Atlantis 58 Azimut VTR/GRP 2013 3 000 650
55S Azimut VTR/GRP & Carbon Fibre 2014 1 600 590
54HT Cranchi 2014 2 000 520 200
Fifty 6 Cranchi 2014 2 000 540 200
Velsheda 50 Camper & Nicholson's 2013 2 200 500
Shamrock 60 Camper & Nicholson's 2013 2 200 500
50 Sarnico 2010 2 040 330 525
60 Sarnico 2012 2 500 330 650
450 Sealine 2014 1 200 315
500 S Prestige Yachts 2013 1 300 230 636
550 S Prestige Yachts 2014 2 200 260 800
Bertram 54 Bertram/Ferreti Group Fibre/Hand layup 2009 5 769 850 200
Hatteras 54 GT Hatteras Yachts Resin Infusion 2011 4 500 375 750
Tiara 50 Coupe Tiara Yachts 2014 2 500 750 350
Uniesse 57 Uniesse 2012 2 660 930
45 Express Cabo Vinylester, solid bottom, baltek core sides 2010 3 028 378
46 Open Viking 2014 3 292 568
SC540 Cruiser yachts 1 893 568 284
Hull #46 Jarrett Bay 2004 2 600 500 200
50 True North 2015 2 800 800
510 SunDancer Sea Ray 2013 1 514 416 227
56 STY Absolute 2012 1 700 560
50Z MJM Prepreg Epoxy, Kevlat, Eglass & Corecell 2014 1 968 500 643
5000 Sport Yacht Riviera 2013 2 300 300 750 151
515 SUV Riviera 2014 3 000 300 750 273
565 SUV Riviera 2014 3 500 430 750 400
52 Express Davis Yachts 2009 3 104 567
54 Salon Express Sabre Yachts Resin infused laminate,SAN Corecell foam coring, Knitted bi-axial structural reinforcements, Foam/Plyw ood stringer system2010 2 625 385 758
50 East Bay Grand Banks 2012 2 650 612 318
T55 MKII MY Hinckley Talaria DualGuard™ SCRIMP® Carbon E-glass composite hull w ith vinylester resin. E-glass deck2010 4 542 757
Bahama Bay 59 Vicem Yachts Cold molded mahogany West System Epoxy 2013 2 400 270 995
55 Classic Vicem Yachts Cold molded mahogany West System Epoxy 2013 1 980 320 810
58 Classic Vicem Yachts Cold molded mahogany West System Epoxy 2013 2 763 325 833
410 XF Albemarle 2011 2 271 385 378
52 Open Austin Parker 2013 2 800 300 600
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Figure C5 – Full List of Vessels for Large Parametric Study (Continued) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Boat Name or Model Boat Manifacturer Material Year Built
Fuel 
Capacity 
(lit)
Range 
@RS (nm)
FW 
Capacity 
(lit)
Grey 
Water 
Capacity 
(lit)
Black 
Water 
Capacity 
(lit)
Alen 55 Alen Yachts Full Composite w /AIREX core 2012 2 500 280 500 117 77
50 Wally Pow er Wally Yachts Composite GRP / carbon 2014 2 500 440 400 120 50
55 Wally Pow er Wally Yachts Composite GRP / carbon 2013 2 500 390 400 120 50
Van Dutch 55 Van Dutch Sandw hich, Vacuum Injection, Kevlar, Esthec2013 2 500
Maori 50 Maori Yachts Advanced Composites 2011 1 000 300
Maori 50 JollyRide Maori Yachts Advanced Composites 2011 1 000 300
MD51 Maxi Dolphin Realized w ith female mould, it has a sandw ich structure in epoxy pre-preg glass f iber (SprintTM system) and CorecellTM (variable density foam); it is “treated” in a 85°C oven, using the under vacuum technique.2013 1 800 540 300
MD53 Maxi Dolphin Realized w ith female mould, it has a sandw ich structure in epoxy pre-preg glass f iber (SprintTM system) and CorecellTM (variable density foam); it is “treated” in a 85°C oven, using the under vacuum technique.2013 1 800 490 300
50B Baia Yachts Medium Tech - Hight tech superstructure 2012
Rivale Ferreti Group GRP SCRIMP 2006 2 280 260 500
50 Ocean Goldfish Vacuum infused GRP sandw ich construction2013 1 000 400 130
Itama 62 Ferreti Group GRP SCRIMP 2008 3 250 255 700
Windy 52SR Ed Dubois Construction: Vacuum Injection Mouldings; WIN-Tech GRP Construction; Divinycell core; Vacuum Injected bulkheads and details2010 2 300 450 240
Continental 50 CNM 2014 2 000 420 Surface Piercing/V-drive
Fifty Eight Mazu Yachts cold-molded system 2014 2 000 750
51' Bestia Magnum Marine Deep V 2014 2 500 600
60' Furia Magnum Marine Deep V 2014 3 800 1 000
58 Open Otam 2014 3 000 300 1 000
47 Tender Toy 2014 400
51 Open Toy 2014 2 000 700
68 Open Toy 2014 6 700 680 1 800
50 GT Fairline All gel coat and glass f ibre hand laid w ith unidirectional, biaxial and w oven rovings, Deep 'V' forw ard 12.5° deadrise aft, Hull/deck join tapped and bonded  Integrally moulded engine bearers  Isophthalic gel coat backed by isophthalic resin-rich pow der-bound glass mat  The deck incorporates polyurethane foam cores for high strength and excellent thermal insulation  Transverse and longitudinal strengthening stringers throughout hull2012 2 288 550
62 GT Fairline All gel coat and glass f ibre hand laid w ith unidirectional, biaxial and w oven rovings, Deep 'V' forw ard 12.5° deadrise aft, Hull/deck join tapped and bonded  Integrally moulded engine bearers  Isophthalic gel coat backed by isophthalic resin-rich pow der-bound glass mat  The deck incorporates polyurethane foam cores for high strength and excellent thermal insulation  Transverse and longitudinal strengthening stringers throughout hull2013 2 558 718
64 LSX Lazzara hand laid, unidirectional f iberglass over a balsa cored hull. Resin is infused stringers are balsa cored. main deck is vacuum bagged but E-glass and a graphite balsa cored deck is used in place of the GRP. And the entire deck is created in a single piece. 2014 3 406 757
Predator 53 Sunseeker Hand Laid grp, vynilester skin and pow erbound mat, stitched multi-axial single skin bottom, balsa core topsides, PVC core deck and superdtructure, longitudinal stringerssupported by transverse bulkheads and f loors.2011 2 200 250 600
Predator 60 Sunseeker Hand Laid grp, vynilester skin and pow erbound mat, stitched multi-axial single skin bottom, balsa core topsides, PVC core deck and superdtructure, longitudinal stringerssupported by transverse bulkheads and f loors.2010 3 000 700 185
49 Gran Turismo Benetau 2014 1 300 640 40
V52 Princess 2010 2 000 420
V57 Princess 2013 2 200 500
V62-S Princess 2009 3 409 500
Atlantis 50 Azimut VTR/GRP 2014 1 700 420
Atlantis 58 Azimut VTR/GRP 2013 3 000 650
55S Azimut VTR/GRP & Carbon Fibre 2014 1 600 590
54HT Cranchi 2014 2 000 520 200
Fifty 6 Cranchi 2014 2 000 540 200
Velsheda 50 Camper & Nicholson's 2013 2 200 500
Shamrock 60 Camper & Nicholson's 2013 2 200 500
50 Sarnico 2010 2 040 330 525
60 Sarnico 2012 2 500 330 650
450 Sealine 2014 1 200 315
500 S Prestige Yachts 2013 1 300 230 636
550 S Prestige Yachts 2014 2 200 260 800
Bertram 54 Bertram/Ferreti Group Fibre/Hand layup 2009 5 769 850 200
Hatteras 54 GT Hatteras Yachts Resin Infusion 2011 4 500 375 750
Tiara 50 Coupe Tiara Yachts 2014 2 500 750 350
Uniesse 57 Uniesse 2012 2 660 930
45 Express Cabo Vinylester, solid bottom, baltek core sides 2010 3 028 378
46 Open Viking 2014 3 292 568
SC540 Cruiser yachts 1 893 568 284
Hull #46 Jarrett Bay 2004 2 600 500 200
50 True North 2015 2 800 800
510 SunDancer Sea Ray 2013 1 514 416 227
56 STY Absolute 2012 1 700 560
50Z MJM Prepreg Epoxy, Kevlat, Eglass & Corecell 2014 1 968 500 643
5000 Sport Yacht Riviera 2013 2 300 300 750 151
515 SUV Riviera 2014 3 000 300 750 273
565 SUV Riviera 2014 3 500 430 750 400
52 Express Davis Yachts 2009 3 104 567
54 Salon Express Sabre Yachts Resin infused laminate,SAN Corecell foam coring, Knitted bi-axial structural reinforcements, Foam/Plyw ood stringer system2010 2 625 385 758
50 East Bay Grand Banks 2012 2 650 612 318
T55 MKII MY Hinckley Talaria DualGuard™ SCRIMP® Carbon E-glass composite hull w ith vinylester resin. E-glass deck2010 4 542 757
Bahama Bay 59 Vicem Yachts Cold molded mahogany West System Epoxy 2013 2 400 270 995
55 Classic Vicem Yachts Cold molded mahogany West System Epoxy 2013 1 980 320 810
58 Classic Vicem Yachts Cold molded mahogany West System Epoxy 2013 2 763 325 833
410 XF Albemarle 2011 2 271 385 378
52 Open Austin Parker 2013 2 800 300 600
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Figure D – Weight & Balance (D1-D4) 
 
Section D1 – Structural Composites: 
Section D2 – Non-structural Bulkheads: 
 
Section D3 – Mechanical & Propulsion: 
Section D4 – Fuel System: 
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Figure D – Weight & Balance (D5) 
Section D5 – Electric & Electronic System: 
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Figure D – Weight & Balance (D6-D8) 
 
Figure D6 – Fresh Water System: 
 
Figure D7 – Black Water System 
 
Figure D8 – Bilge System 
 
Figure D9 – Fire System 
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Figure D – Weight & Balance (D10-D15) 
Figure D10 – AC System: 
Figure D-11 – Air Extraction System: 
Figure D-12 – Steering System: 
Figure D-13 – Hull Features: 
Figure D-14 – Paint & Finish: 
Figure D-15 – Interior Outfit: 
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Figure E – Wolfson Power & Bentley Resistance Results 
 
Wolfson Power: 
 
 
 
 
 
 
 
 
 
 
 
Bentley Resistance: 
 
 
 
 
 
 
 
 
 
 
 
 
 
Speed
Resistanc
e
EHP Trim Length Beam
Porpoisin
g
knots kN kW degrees metres metres Limit
16 23.8526 196.3163 4.532 13.267 4.722
17 25.1366 219.8142 4.724 12.776 4.722
18 26.2797 243.3286 4.893 12.309 4.722 0
19 27.2637 266.4641 5.031 11.876 4.722 0
20 28.0817 288.9042 5.131 11.484 4.722 0
21 28.7396 310.4571 5.191 11.134 4.722 0
22 29.2543 331.0647 5.214 10.826 4.722 0
23 29.649 350.7829 5.203 10.557 4.722 0
24 29.9497 369.7472 5.163 10.322 4.722 0
25 30.1819 388.1388 5.1 10.117 4.722 0
26 30.3683 406.1582 5.02 9.939 4.722 0
27 30.5287 424.007 4.926 9.783 4.722 0
28 30.6791 441.8771 4.823 9.647 4.722 0
29 30.8324 459.9454 4.713 9.527 4.722 0
30 30.9987 478.3718 4.599 9.421 4.722 0
31 31.1857 497.2992 4.484 9.328 4.722 0
32 31.3991 516.8548 4.368 9.245 4.722 0
33 31.6433 537.1512 4.253 9.171 4.722 0
34 31.9184 558.24 4.139 9.105 4.722 0
35 32.232 580.3056 4.029 9.046 4.722 0
36 32.5828 603.3818 3.921 8.994 4.722 0
37 32.9716 627.541 3.816 8.946 4.722 0
38 33.3986 652.8491 3.714 8.904 4.722 0
39 33.864 679.3665 3.616 8.865 4.722 0
40 34.3677 707.149 3.521 8.831 4.722 0
41 34.9092 736.2487 3.429 8.799 4.722 0
42 35.4882 766.7146 3.341 8.771 4.722 0
43 36.1041 798.5931 3.257 8.746 4.722 0
44 36.7563 831.9284 3.175 8.723 4.722 0
45 37.4444 866.7632 3.097 8.702 4.722 0
Length
16.76 
metres
Prop 
Angle
0 deg
Roughnes
s
0.0002
Beam
4.722 
metres
VCG 
metres
1.53 - -
- -
Thrust 
arm
0 metres - -
Displace
ment
23 tonnes Deadrise 22 deg - -
LCB -14.35% - - - -
Base data Coefficients Special
Speed (kts) Fn LWL Fn Vol. Savitsky KN Savitsky Kw Blount & Fox KN Blount & Fox Kw
13.50 0.542 1.315 21 147 24 169
15.75 0.632 1.534 24 197 29 238
18.00 0.722 1.753 27 250 32 298
20.25 0.813 1.973 29 304 34 349
22.50 0.903 2.192 31 354 34 391
24.75 0.993 2.411 31 400 34 428
27.00 1.083 2.63 32 445 33 463
29.25 1.174 2.849 33 489 33 500
31.50 1.264 3.069 33 536 33 541
33.75 1.354 3.288 34 587 34 586
36.00 1.445 3.507 35 642 34 638
38.25 1.535 3.726 36 704 35 695
40.50 1.625 3.945 37 771 37 760
42.75 1.715 4.164 39 846 38 832
45.00 1.806 4.384 40 928 39 912
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Figure F – Hamilton H364 Drive Specifications 
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Figure G – Engine & Gearbox specifications 
Yanmar 8SY-STP-900: 
 
 
 
 
 
 
 
 
 
 
 
 
 
Twin disc MG5114: 
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Figure H – Large Angle Stability Analysis 
 
 
 
 
 
 
 
 
 
 
 
Heel 0 10 20 30 40 50 60 70 80 90 100 110
GZ m -0.004 0.352 0.647 0.883 1.062 1.108 1.03 0.848 0.601 0.316 0.011 -0.296
Area under GZ curve from zero heel m.deg 0 1.8053 6.8307 14.5358 24.3123 35.2938 46.0874 55.546 62.8308 67.436 69.0788 67.6514
Displacement t 17.5 17.5 17.5 17.5 17.5 17.5 17.5 17.5 17.5 17.5 17.5 17.5
Draft at FP m 0.925 0.897 0.82 0.678 0.44 0.017 -0.781 -2.42 -7.316 n/a -12.05 -7.141
Draft at AP m 0.736 0.654 0.464 0.192 -0.176 -0.767 -1.756 -3.621 -8.982 n/a -11.79 -6.432
WL Length m 16.713 18.455 18.131 17.214 16.582 16.384 15.991 15.677 15.718 15.716 16.078 16.388
Beam max extents on WL m 3.882 3.739 3.652 3.49 3.501 3.139 2.95 2.679 2.41 2.125 2.008 2.065
Wetted Area m^2 55.783 56.229 56.803 56.443 54.761 49.684 47.602 46.459 45.178 42.16 45.186 45.396
Waterpl. Area m^2 50.225 49.293 48.169 46.385 44.207 38.199 33.349 29.533 27.113 25.764 25.18 25.43
Prismatic coeff. (Cp) 0.71 0.643 0.646 0.663 0.671 0.667 0.675 0.689 0.691 0.696 0.686 0.679
Block coeff. (Cb) 0.347 0.362 0.482 0.312 0.239 0.228 0.227 0.242 0.263 0.3 0.317 0.321
LCB from zero pt. (+ve fwd) m 6.312 6.317 6.324 6.333 6.342 6.35 6.354 6.35 6.337 6.319 6.295 6.27
LCF from zero pt. (+ve fwd) m 6.76 6.841 6.854 6.92 6.931 6.921 6.996 7.051 7.052 7.032 6.974 6.873
Max deck inclination deg 0.6447 10.033 20.0313 30.0312 40.027 50.0217 60.014 70.0063 80.0015 90 100 109.9978
Trim angle (+ve by stern) deg -0.6447 -0.83 -1.216 -1.6598 -2.1047 -2.6794 -3.3306 -4.0985 -5.678 -90 0.8883 2.4218
Heel 0 10 20 30 40 50 60 70 80 90 100 110
GZ m -0.003 0.402 0.702 0.919 1.082 1.169 1.097 0.919 0.679 0.4 0.101 -0.202
Area under GZ curve from zero heel m.deg 0 2.1177 7.7151 15.8768 25.9108 37.2891 48.7296 58.8739 66.903 72.3196 74.8356 74.3299
Displacement t 21.8 21.8 21.8 21.8 21.8 21.8 21.8 21.8 21.8 21.8 21.8 21.8
Draft at FP m 0.912 0.876 0.793 0.64 0.387 -0.072 -0.937 -2.698 -7.929 n/a -12.726 -7.473
Draft at AP m 0.873 0.809 0.636 0.393 0.062 -0.429 -1.224 -2.723 -7.041 n/a -9.701 -5.392
WL Length m 16.678 18.386 18.03 17.066 16.528 16.309 15.907 15.61 15.641 15.634 15.982 16.286
Beam max extents on WL m 4.587 4.136 3.799 3.615 3.617 3.353 2.94 2.678 2.413 2.125 2.05 2.078
Wetted Area m^2 63.154 61.065 61.013 60.046 59.152 55.185 52.929 51.742 50.139 46.675 50.509 50.695
Waterpl. Area m^2 56.384 52.481 49.828 47.753 46.607 40.902 34.468 30.375 27.88 26.468 25.868 26.009
Prismatic coeff. (Cp) 0.659 0.607 0.631 0.668 0.681 0.681 0.695 0.709 0.708 0.709 0.693 0.678
Block coeff. (Cb) 0.318 0.351 0.445 0.318 0.251 0.233 0.244 0.253 0.269 0.311 0.312 0.318
LCB from zero pt. (+ve fwd) m 5.985 5.987 5.992 5.997 6.003 6.003 5.997 5.983 5.966 5.943 5.918 5.895
LCF from zero pt. (+ve fwd) m 6.556 6.7 6.804 6.851 6.759 6.777 6.884 6.911 6.906 6.873 6.809 6.726
Max deck inclination deg 0.1321 10.0025 20.0061 30.008 40.0075 50.0045 60.0012 70 80.0004 90 99.995 109.9812
Trim angle (+ve by stern) deg -0.1321 -0.2293 -0.5352 -0.8423 -1.1099 -1.219 -0.9808 -0.0864 3.0331 90 10.2306 7.0768
Heel 0 10 20 30 40 50 60 70 80 90 100 110
GZ m -0.003 0.41 0.712 0.928 1.092 1.19 1.126 0.954 0.719 0.445 0.149 -0.153
Area under GZ curve from zero heel m.deg 0 2.1664 7.8565 16.1132 26.2415 37.771 49.4688 59.9371 68.3458 74.1888 77.167 77.1463
Displacement t 23.19 23.19 23.19 23.19 23.19 23.19 23.19 23.19 23.19 23.19 23.19 23.19
Draft at FP m 0.963 0.929 0.85 0.704 0.466 0.039 -0.772 -2.425 -7.349 n/a -12.096 -7.153
Draft at AP m 0.879 0.817 0.645 0.403 0.071 -0.42 -1.209 -2.697 -6.981 n/a -9.639 -5.361
WL Length m 16.792 18.551 18.277 17.528 16.736 16.513 16.129 15.807 15.848 15.855 16.195 16.496
Beam max extents on WL m 4.598 4.167 3.827 3.647 3.653 3.401 2.92 2.664 2.404 2.131 2.073 2.096
Wetted Area m^2 65.257 62.82 62.571 61.622 60.804 57.236 54.783 53.628 52.653 48.491 52.302 52.418
Waterpl. Area m^2 58.155 53.827 50.873 48.765 47.82 42.232 35.425 31.176 28.596 27.157 26.565 26.75
Prismatic coeff. (Cp) 0.685 0.625 0.639 0.663 0.683 0.681 0.695 0.71 0.709 0.711 0.697 0.684
Block coeff. (Cb) 0.333 0.364 0.458 0.324 0.26 0.24 0.258 0.268 0.283 0.324 0.324 0.331
LCB from zero pt. (+ve fwd) m 6.138 6.139 6.144 6.15 6.155 6.159 6.155 6.143 6.126 6.104 6.08 6.057
LCF from zero pt. (+ve fwd) m 6.679 6.789 6.898 6.954 6.89 6.919 7.013 7.038 7.032 7.005 6.948 6.873
Max deck inclination deg 0.2856 10.007 20.0103 30.012 40.0111 50.0074 60.0028 70.0003 80.0001 90 99.9967 109.9861
Trim angle (+ve by stern) deg -0.2856 -0.3826 -0.6986 -1.0283 -1.3487 -1.569 -1.4937 -0.9296 1.2567 -90 8.3406 6.1021
GZ Results Full Load
GZ Results Service Load
GZ Results Lightship
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Figure I – ISO12217-1 Criterion 
 
Section 6.1.2 Downflooding Height Test: 
 
Section 6.3.2 Roll Resistance to Wave and Winds: 
 
Section on MGN280: 
 
(MCA) MGN 280 (M) GM > 0.35m
GM 2.192 m pass
heeling Moment 2291 kgm
righting Angle 2.59 deg pass
righting Arm 0.099 m
righting moment 2348 kgm
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